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That’s right—nails for structural use have been outlawed 
the Anderson Coach! Dielectric wood welding with 
Cyanamid’s Resin 185 makes joints actually 
stronger than the wood itself stronger 
than nailed joints. 


This moisture-resistant urea-formaldehyde resin adhesive 
makes bonds that will not buckle, weaken delaminate 
even when soaked water and various acids! Look 
these typical tests made Anderson: 


pieces spruce bonded vertically flat 
piece birch plywood and submerged water 
December, 1949, are still solidly bonded. 


are pieces birch and spruce bonded fir 
plywood and sealed jar containing ammonia 
and water April, 1952. 


Similar tests made solutions 100% and 
50% acid have affected the wood but 
not the bond! 


The use URAC typical the advanced construc- 
tion methods that make the Anderson Coach one the 
best trailers the market. Stressed-panel construction 
sidewalls, roof and platform, securely bonded with 
URAC 185, makes the Anderson Coach stronger and safer. 


you, too, want strong, sure bonds—even 
welding’’— write for complete information how, where 
and why you can use URAC 185 assembly gluing 
wood, the laminating veneers, hardboards, plastic 
laminates, ete. 


The Anderson Coach, produced 
Anderson Coach Company, 
East Tawas, Mich. 


URAC 185 being applied 2x6 beams 
and cross pieces tube with roller. 


AMERICAN 


PLASTICS AND RESINS DIVISION 
32B Rockefeller Plaza, New York 20, New York 


Canada: North American Cyanamid Limited Royal Bank Building, Toronto, 
5550 Royalmount Avenue, Montreal, Quebec 
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THE MILLION-DOLLAR 


dworkers Industry Show 


GRAND RAPIDS, MICH.—MAY 


DATE MACHINERY EXHIBITS 
ALONE APPROACHING $1,000,000 
MARK. Most actual operation 
where you can see, compare and 
order for your needs. 


NEARLY EVERY MAJOR SUPPLIER 
ing all the products you use for 
mill, sash and door, speciality and 
furniture manufacturing. 


MILLIONS DOLLARS POTEN- 
TIAL PROFIT represented advance 
design machines, new methods, bet- 
ter adhesives, finishes, etc., for alert 
manufacturers who attend. 


FOR THE FIRST TIME see the 
newest and latest woodworking 
machinery operation! 


Companies Exhibiting February 15, 1954 


Ekstrom, Carlson Co. 


Louis Allis Company 


Civic Auditorium, Grand Rapids 


COMPLETE DUST REMOVAL 
SYSTEM will installed Kirk 
Blum for the operating machines. 


Woodworking Mach. Root Company 


AFFORD 1954 Wood- 
workers’ Industry Show, May 
held simultaneously and coopera- 
tion with the FPRS 8th National 
Meeting. 


HILLER STUART CO. 
601 Fifth Street 
Grand Rapids Mich. 


American Cyanamid 
Armstrong Machine Works 
Company 
The Bahnson Company 
The Bell Machine Co. 
Berthelsen Engineer Works 
The Black Bros. Co., Inc. 
Borden Co.—Chemical Div. 
Buss Machine Works 
Carter Production Co., Inc. 
Clark Equipment Company 
Cleworth Publishing Co. 
Curtis Machine Corp. 
Henry Disston Sons, Inc. 
DeBurgh Conveyors 
Delmhorst Instrument Co. 
Dependable Machine Co. 
Alexander Dodds Co. 
Drake Corporation 
Econoway Mfg. Co. 


FPRS 


Electronic Heating Corp. 
Fay Egan Co. 
Fiberesin Plastics 
Winther Co. 
Foley Mfg. Co. 
Furniture Manufacturer 
Furniture Production 
Greenlee Bros. 

Hawker Mfg. Co. 
Howell Electric Motors 
Industrial Woodworking 
Irvington Machine Wks. 
Leitelt Works 
Lemmon Snoap 

Mann Russell Electronics 
Masonite Corporation 
Moak Machine Tool Co. 
Moisture Register Co. 
Moore Dry Kiln Co. 
Aget—Detroit 

James Donnolly Co., Ltd. 


Timesavers, Inc. 


The Enterprise Co. 
Mattison Machine Wks. 
McDonough Mfg. Co. 


Mereen—Johnson Mach. Co. 


Monical Machine Co. 
Monsanto Chemical Co. 

Nash Company 
National Adhesives 
National Casein Co. 
Nelsonite Chemical Prods. 
Newman Machine Co., Inc. 
Oliver Machinery Co. 
Onsrud Machine Works 


Pearson Sanding Mach. Co. 


Perkins Glue Company 

Porter Machinery Co. 
Power Wire Products Co. 
Protection Prod. Mfg. Co. 
Radial Cutter Mfg. Corp. 
Redco Tool Co. 

Reeve Electronics, Inc. 


Rockwell Mfg. Company 


Sheboygan Machine Co. 
Simonds Saw Company 
Sinker—Davis 

Standard Dry Kiln 
Tannewitz Works 

The Union Tool Corp. 
Veneer Plywood 
Walters Mfg. Company 
Williams Pulverizer Co. 
Wisconsin Knife Works 
Baxter Whitney Sons 
Wolverine Finishes Corp. 
Wood and Wood Products 
Woodworker 
Woodworking Digest 
Yates American Mach. 
Rees Blow Pipe Mfg. Co. 
Victory Carbide Saw Tool 
Reporter 
Price Rutzebeck 

Kirk Blum Mfg. Co. 
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When you want the best glue fast call Reichhold. 


There’s plant near you. RCI plants are located 


‘ 


There’s REICHHOLD 


plant near you 


Seattle, Washington Azusa and South San 
Francisco, California Alabama... 


Charlotte, North Carolina...Elizabeth, New Jersey 


FOR FAST 


never compromise with speed quality. Call 
Reichhold and benefit from prompt, attentive ser- 
vice plus nation-wide technical staff intimately 
acquainted with any problem you may face. 


REICHHOLD CHEMICALS, INC. NORTH BROADWAY, WHITE PLAINS, 


Creative Chemistry 


Chemical Colors 


Phenol 
Glycerine 
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Pre-Register Now for the Annual Meeting 
the Forest Products Research 


Cooperation with 


The Woodworkers Industry Show 
Grand Rapids, Michigan, May 


HEADQUARTERS: PANTLIND HOTEL—TECHNICAL SESSIONS: CIVIC AUDITORIUM 


fill out and return with your check to: Forest Products Research Society, Box 2010, University Station, Madison) 


Company 


Preferred Mailing Address 


Please provide registration for follows: 


Below 
Registration, including reprints 
TUESDAY, MAY 
Open House Great Lakes Section and National Society charge 
WEDNESDAY, MAY 
Plant Trips: Trips are being scheduled the following firms for both Wednesday morning and after- 
noon. Please indicate choice and whether morning afternoon. Trips will approximately 
hours. 
A.M. P.M 
THURSDAY, MAY 
Paul Bunyan Hour—Sponsored Supplying Companies the Forest Products Industries Charge 
F.P.R.S. Party—includes Dinner, Floor Show and Dancing 
FRIDAY, MAY 
(Technical Program continued—no event except Ladies’ Program) 
Ladies’ Program: complete Ladies’ Program (see accompanying brochure) being planned. 
(Please designate Mrs. Miss) 
Ladies’ Registration, including exclusive visits furniture display rooms, brunch and 
style show, bus trip Holland, including luncheon 
PLEASE RETURN PRIOR APRIL 
JOURNAL FPRS 3-A 


Last (Please print) First Middle 

Amount 
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The controlled exhaust system that engineered 
into the Proctor Veneer Dryer contributes 
not only the machine’s operating efficiency—but 
also the quality the dried veneer. 


First all—controlled exhaust permits removing 
moisture laden air the most efficient rate— 
neither too much, nor too little. This vitally 
important for enables you maintain humid 
condition the dryer during operation. result, 
the danger searing case hardening the veneer 
virtually eliminated. 


Controlled exhaust further promotes more even 
temperatures throughout the dryer—and finally 


Proctor Schwartz, Inc. 


PA . 


PHILADELPHIA 20, 
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engineered into the 
Proctor “DA” Veneer Dryer 
for and Quality 


>. 


CONTROLLED 


makes possible more efficient use steam, result- 
ing dollar savings. 


Controlled exhaust only one important feature 
the new Proctor Veneer Dryer—a dryer 
that assures you high production flat, uni- 
formly dried veneer. 


engineered men with long years experi- 
ence who know the problems veneer production 
—and who above all know the fundamentals 
sound dryer design. result the Proctor 
dryer sold with performance guarantee written 
into the sales contract. You can’t match that! 
Write for more detailed information. 
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President 
Pauley, Tacoma, Wash. 


President-Elect 
Carr, Sacramento, Calif. 


Vice President 
Christian, Tallulah, La. 


Past President 
Chesley, Crossett, Ark. 


Executive Secretary 
Frank Rovsek, Madison, Wis. 


Regional Board Members 


Southeast 


South-Central 
Eason, Memphis, Tenn. 


Northeast 


North-Central 
Alfred Hall, Madison, Wis. 


Northwest 
Fred Armbruster, Seattle, Wash. 


Southwest 
Shreck, San Francisco, Calif. 


Publications Committee 


Chairman 
Edward Locke, Madison, Wis. 
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Editor 
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THE JOURNAL THE FOREST 
PRODUCTS RESEARCH SOCIETY 
published February, June, September, 
November and December the Forest 
Products Research Society, Box 
2010, University Station, Madison 
Wisconsin. Entered Second-Class Mat- 
ter, April 1952 the Post Office, 
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Annual subscription rate, $15.00; single 
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Proceedings Number, $7.00 Annual sub- 
scription rate $11.25 with voting, 
associate, and supporting memberships 
the Society. Remittances should made 
payable the Forest Products Research 
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The Society not responsible for views 
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FPRS 


JOURNAL THE 
FOREST PRODUCTS RESEARCH SOCIETY 


Vol. IV, No. 


February, 1954 


CONTENTS 


Page 
What Need—More Product Development Phil Creden 


CHEMICAL DEVELOPMENTS 


Chemical Composition Gum Turpentines Pines the United States and 


Arabogalacton from Western Larch Wood George Austin 
Chemical Utilization and Forest Management Edward Locke 
RESEARCH 
The Oregon Forest Products Laboratory John Grantham 
Some Non-Destructive Tests for Wood George Kitazawa 
Keeping Laboratory Records for Patent Purposes Eugene Farley 

What’s New the Forest Products Laboratory the Field Wood, Paper, 


VENEERS AND PLYWOOD 
Shrinkage and the Development Defects Veneer Drying Fleischer 


PULP AND PAPER 
The Purchase Wood Weight Harold Olson 


GLUES AND GLUING 


The Effects Moisture Content and Machining Wood R.F. Gluing 


SEASONING 


PRESERVATION 
Correlating Evaluation Tests Wood Preservatives Reginald Colley 


The Exudation Oil-Type Preservatives from Treated Wood B.-Mayfield 
Soil-Block Bioassay Creosote Containing Pentachlorophenol Lloyd Snoke 


HOT PRESSING 
Loading and Unloading Multiple Opening Hot-Presses Richard Campbell 


LAMINATING 

The Cyclical Exposure Test Tool Laminating Quality Control 

SAFETY 

Dust-Hazard Control Woodworking Plants Brown 
Around the World Forest Products Research Hunt 11A 
15A 
23A 
PUBLICATIONS 27A 


4 
5-A 


DEPENDABLE ADHESIVES... 


help you make better wood products 


MULTI-PURPOSE BONDS: UFORMITE 400 (high solids) and UFORMITE 
435 (low solids)—liquid urea-formaldehyde glues available 
drums, tank wagons and tank cars for stable bulk drum 
storage. UFORMITE 505—dust-free powdered (uncatalyzed) urea- 
formaldehyde glue. variety catalysts and formulations for 
trouble-free hot cold bonding, well lumber core and 
high-frequency gluing. 

COLD (OR HOT) BONDING: UFORMITE CB-553—dust-free powdered 


urea-formaldehyde glue (precatalyzed) for hot cold bonding 
and high-frequency gluing. 


TAPELESS VENEER SPLICING: UFORMITE one-component 
glue that takes the guesswork out tapeless splicing. 
use conventional high frequency splicers. 


BOIL-PROOF BONDS FOR EXTERIOR USE: AMBERLITE stable, 
phenol-formaldehyde resin glue for hot pressing and 

molding plywood. Boil-proof bonds for marine and 
other exterior uses. 


DURABLE BONDS ROOM TEMPERATURES: AMBERLITE PR-115—an 
unmodified resorcinol adhesive for room moderate tem- 
perature bonding and high-frequency cure. For heavy laminates 
constructions where exceptional durability required. 

BONDS FOR THIN VENEERS: TEGO resin film—phenolic hot press 


adhesive dry film form. Boil-proof bonds. Especially effective 
with thin and fragile veneers. 


ROHM HAAS COMPANY, Resinous Products Division 


Gentlemen: Please send performance and technical 
data the following: 


Washington Square, Philadelphia Pa. 


ROHM HAAS COMPANY UFORMITE 400, 435 CB.553, 505 
UFORMITE JS-508 TEGO dry resin film 
AMBERLITE AMBERLITE PR-115 


UFORMITE, TEGO, and AMBERLITE are trademarks, Reg. U.S. Pat. Off. 


and principal foreign countries. 
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NEWS BRIEFS 


Candidates Are Announced for the 
National Offices 


The National and Regional FPRS 
Nominating Committees have 
their slate candidates for 
national offices, voted mail 
and elected the Annual Busi- 
Meeting held during the 
National Meeting the Forest 
Products Research Society Grand 
Rapids, Michigan, May and 

the office FPRS President for 
Lumber Co., Sacramento, Calif., will 
automatically succeed Robert 
Pauley, Weyerhaeuser Timber Co., Ta- 
coma, Washington, who will remain 
the Executive Board 
President. Mr. Carr currently FPRS 
President-Elect. 

The following men will the 
ballots and voted upon for: 

President-Elect—Moss Christian, 
Chicago Mill Lumber Co., Tallulah, 
La. Christian currently FPRS 
Vice-President. 

Vice-President—Ralph Bescher, 
Koppers Co., Inc., Pittsburgh, Pa. Mr. 
Bescher past North-Central Re- 
gional Board Member. 


Northwest Regional Board Member 
—John Ritchie, Douglas Fir Ply- 
(Continued page 24A) 


IMPORTANT FPRS DATES 


April 23, 1954: Northern Cali- 
fornia Section Meeting 
San Francisco. 

April 1954: Northeast 
Section Meeting Williams- 
port, Pa. 

MAY 1954: NATIONAL 
ANNUAL MEETING Grand 
Rapids, Mich. 

Late May early June: Pacific 
Northwest Section Meeting 
Aberdeen, Wash. 

May 24, 1954: Pacific South- 
west Section Meeting Los 
Angeles, Calif. 

June 1954: Florida— 
Georgia—Alabama Section 
Meeting held jointly with 
the Carolinas—Chesapeake 
Section Myrtle Beach, 

Late June: Carolinas—Chesa- 
peake Section Meeting 
Teco, Washington, 

October: Carolinas—Chesa- 


peake Section Meeting 
Asheville, 
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remarks 
are directed the 
men the wood 
industry all 
the men who wish 
make new 
renew industry 
contacts and 
obtain date 
technical informa- 
tion the manu- 
facture and sale 
wood products. 
would like urge you attend our 
8th Annual Meeting Grand Rapids, 
Michigan, May and You 
not have FPRS member 
attend our meeting; anyone inter- 
ested wood products welcome, 
and can promise you that the time 
you spend will well worthwhile. 


PAULEY 


During this three-day meeting there 
are eight technical sessions scheduled, 
specialized subjects concerning the 
forest products industry. Each paper 
will present new information which 
has not previously been published. 
Thirteen subject matter committees 
will discuss detail the problems con- 
fronting the various segments our 
industry. addition the technical 
sessions and the subject matter com- 
mittee meetings, there will instruc- 
tive field trips and informal sessions 
where you can discuss your interests 
with other well-known men the 
wood products field. 


the same auditorium where all 
FPRS technical sessions and meetings 
are held you can visit the 1954 Wood 
Workers Industry Show. This show 
will bring together more than 100 ex- 
hibits the newest and best ma- 
chinery and supplies—much 
operation. Since the war there have 
been numerous 
ments all types wood working 
machinery. you are thinking 
terms cutting costs, producing im- 
proved products faster production 
rate, and meeting competition 
squarely, then you want attend the 
Industry Show see what each ex- 
hibitor has offer. 


addition the FPRS technical 
program and the Industry Show, the 
official FPRS luncheon will feature 
guest speaker national reputation. 
The traditional Paul Bunyan Hour, 
for the enjoyment registrants, ex- 
hibitors and their guests, will spon- 
sored over fifty well-known sup- 
pliers equpiment and raw 
used the wood products industry. 
The arrangements committee for the 


annual meeting has also planned full 
and interesting program for the ladies, 
sure bring your family with 
you. 

You will find many the details 
the FPRS 8th Annual Meeting pro- 
elsewhere this issue the 
Journal. you are FPRS member, 
you have already received pre-regis- 
tration form. Please fill out once 
and mail the executive office 
1,000. would also well make 
your hotel reservations early. 


Let emphasize that the pur- 
pose and objective having the FPRS 
annual meeting provide meet- 
ing place where 
wood products can get together and 
discuss ways and means improve 
our industry. Those you who have 
attended previous FPRS annual meet- 
ings will agree with that the men 
who attend come for purpose. They 
come attend each technical session 
and they stay until the end because 
they obtain valuable information which 
useful conducting their business. 
The time you spend Grand Rapids 
will well invested. 


Highlights the Eighth FPRS 
National Meeting, Cooperation 
with the Woodworkers’ 

Industry Show 


Place—Civic Auditorium, Grand 
Rapids, Michigan. 


Registration—$6.00 for FPRS 
members, $10.00 for non-members; 
Ladies, $7.50. 


May 5—Subject Matter Commit- 
tee Meetings, Plant Tours, 
Woodworkers’ Industry Show. 


May 6—Technical Sessions: Pack- 
aging, Wood Composition 
Board, Wood Machining, Wood 
Drying. Paul Bunyan Hour— 
Reception and FPRS 


May 7—Technical Sessions: Glues 
and Gluing, General, Wood 
Finishing, Quality Control. Of- 
ficial Luncheon Business 
Meeting. 


The ladies program will include 
varied activities all three 
days the meeting. 


For additional details, write For- 
est Products Research Society, Box 
2010, University Station, Madison 
Wis. 


7-A 


Eight years Adhesives introduced 
assembly glues the furniture industry. Many similar prod- 
ucts followed. Unfortunately, they were many times im- 
properly used. 


Therefore, decided dispel some the doubts still 
surrounding polyvinyl assembly glues. 


our request, North Carolina State College, Wood Products 
Laboratory made comparative study the performances 
(1) established, time-proved vinyl copolymer as- 
sembly glue, (2) animal glue, and (3) National’s new 
Wood-Lok® 3026. 


The full North Carolina State College report now ready 
booklet form. Copies are available upon request. 
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Please send copies the 
POLYVINYL RESIN GLUES 

report prepared 

North Carolina State College, 
Wood Products Laboratory. 


City Zone 


Address: NATIONAL ADHESIVES, 270 Madison Ave., 
New York 16; 3641 So. Washtenaw Ave., Chicago 32; 
735 Battery St., San Francisco 11. 
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Guest Editorial 


What Need—More Product Development 


PHIL 
Edward Hines Lumber Co., Chicago, 


YEARS AGO, philosopher, whose name lost 
antiquity, stated this truism concerning business 
better mousetrap and the world will beat 
path your This old adage has been quoted 
many times; and, the last generation, has been used 
marketing and advertising men, that has come 
descriptive companies who built good product but 
failed let the world know about it, with the result that 
they went out business remained small and insignif- 
icant the present day scheme things where everything 
pointed high powered salesmanship and 
high powered advertising. Most can recall many pro- 
motional advertisements which carried this old chestnut 
headline: “Yes, they built better mousetrap—but 
failed advertise and 

It’s time now, however, that the better mousetrap story 
revived, especially the wood industries, for there 
seems prevalent fecling among too many people 
our industry that all wood needs regain its rightful 
position the national market place advertising. These 
people have seen the progress made metals and plastics 
and are attributing the success these new industries 
wholly good selling, good publicity and good advertis- 
ing. Now, argue the point that wood products 
need all the power effective, modern marketing technics 
win back old customers and make new ones, but 
ahead and promotion without first improving the 
product getting the cart before the horse. 

time that took long and thoroughly objective 
look ourselves for where wood has lost markets—it was 
not because lack selling advertising but simply 
because failed give satisfaction, failed keep pace 
with the needs the times. amount advertising 
good sclling can overcome the deficiencies product. 
Just that can understand this statement, let’s take 
the standard wood storm sash example. Here’s 
product that once enjoyed large market—in fact, wood 
storm sash had all the market plus complete distribution 
through jobbers and lumber dealers. was relatively in- 
expensive—furthermore, storm sash paid for themselves 
with fuel savings; addition, they made homes more 
comfortable and healthful. Most wood storm sash were 
well manufactured from kiln-dried lumber. the last 
few years, enterprising manufacturers treated their sash 
water repellent, rot proofing solutions; they replaced 
old fashioned putty with elastic glazing compounds. 

But standard storm sash are cumbersome and hard 
handle—they required large storage facilities. Besides, 
times were changing! With the almost complete disappear- 
ance the villege handyman, the fellow who would take 


Creden_is Chairman the newly formed FPRS Subject Matter 
Committee Marketing. 
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odd jobs, home owners found that every Fall and every 
Spring was them wrestle with heavy sash. Many 
them got thoroughly sick job. Into this situa- 
tion, smart marketing men the metals industry walked; 
greeted with open arms thousands and thousands 
home owners. They had product. Once was applied 
window, there was need for home owner 
bother about storm sash and screens any more. The unit 
was self storing. All had the Fall was slip 
down the glass section and the Spring, raise and pull 
down the screen. was easy work and entirely elim- 
inated the drudgery and danger putting and taking 
down old-fashioned, heavy wood storm sash. 


Now, the results this new competition are apparent 
everywhere. Any smart marketing man could have fore- 
told that eventually, the combination metal storm sash and 
screen unit would begin replace the old wood sash. 
What have we, the wood industries, done about it? far 
know, there has been only one company who tackled 
the problem and made success wood combination 
unit. The rest the industry has sat idly and allowed 
this large market slip through their fingers. 


case after case, where wood has been replaced 
competitive materials, find the same story. Analysis 
shows that metal has made its greatest strides against poor 
wood products—products that were old fashioned styl- 
ing products that failed live modern require- 
ments. Advertising and selling, each instance, would not 
have retained the market for wood. What 
and still necessary today more product improvement. 
need better design, more research, newer and more 
efficient methods manufacture, all pointed making 
product that will compete the place from the 
standpoint styling, durability and usefulness. Price 
factor small importance against the other 

The job the Marketing Committee the Forest 
Products Research Society bring into the limelight, 
the need for more product improvements. Members the 
Society have contributed great deal the utilization 
our forest resources through the development wood by- 
products. Work needed now products coming out 
the saw log, the industry march into the future 
economically healthy, for the biggest requirement 
tained yield sustained markets. 

There are many things that can done advance our 
industry through improved selling, publicity and advertis- 
ing methods. Before can get this, let’s get back 
the better mousetrap. After all, consumer satisfaction 
the final analysis going determine whether wood holds 


its place major raw material falls back into the 
limbo forgottten things. 
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The Perkins Trade Mark your guarantee quality and relia- 
bility when you purchase glues. Since 1899, customer-confidence 
Perkins has grown steadily—a deserved tribute superior 
products backed competent service and rigid ethical standards. 
When you use Perkins Glue agree 
with other leading woodworkers—that Perkins serves you best! 


Hot Press and Cold Press Liquid Powder Type 
CASEIN—A broad line meet your specific requirement 
VEGETABLE originated and perfected Perkins Glue Co. 
Ready-to-use Liquid Heat-then-use Gel 

VENEER AND CORE REPAIR COMPOUNDS VENEER SIZE 
GLUE ROOM SPECIALTIES MIXERS SPREADERS BRUSHES 
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Chemical Composition Gum Turpentines Pines 
the United States and 


MIROV 


Institute Forest Genetics, branch the California Forest and Range Experiment 


Turpentine composition all but two American pines growing 
north the Mexican border presented tabular form. The 
tabulation preceded brief critical review the present 
status our knowledge the subject. There are some species 
pines the United States and Canada; are common both 
countries. The actual number depends the individual attitude 
investigator recognizing not recognizing certain pines 
independent species. The two pines whose turpentines have not 
yet been investigated are Pinus arizonica and remorata. 
The former generally considered variety ponderosa; 
grows chiefly Mexico; the latter found the islands off the 


coast California. 


History 


THE FORTY-ONE pine species 
whose turpentine chemistry re- 
viewed here, several had been inves- 
tigated previous workers. Herty 
and his assistants reported chemical 
composition turpentines several 
southeastern pines. Surprisingly 
enough, their reports are not always 
reliable. this paper, analysis only 
one species, serotina, credited 
Herty and Dickson (9), but even 
this case the information not com- 
plete. 1913 Schorger published 
examination the oleoresins [six] 
western (24), which re- 
ported results analyses oleoresin 
samples collected 1911 the 
Forest Service. These data, together 
with data presented two articles 
published him elsewhere (25, 26), 
were combined and published 1919 
chemistry American conifers” (27). 

Schorger’s findings may consid- 
ered real contribution the 
knowledge 
especially because pointed out the 
specificity turpentines and suggested 
that more attention paid the 
source the product. stimulated 
interest the subject and clarified 
many ambiguous points, such the 
occurrence paraffine hydrocarbons 
instead terpenes two California 
pines. Unfortunately, those days the 
methods fractional distillation were 


contributed paper. 


The work reported this was aided 
grant from the Rockefeller Founda- 
tron, 


ept. Agriculture, with the 
niversity California, Berkeley. 
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rather primitive; Schorger used, his 
fractionation the turpentine sam- 
ples, plain 12-inch distilling tube, 
known the Hempel column, very 
inefficient instrument for separation 
terpenes. Moreover, one the most 
important terpenes—delta-3-carene had 
not yet been described the time 
Schorger’s investigations. This terpene 
was discovered Simonsen (29) 
India 1920. Schorger, thus, was un- 
aware delta-3-carene ponderosa 
pine turpentine and reported 
limonene. 


All all, results for species pre- 
viously investigated have been uncon- 
ditionally accepted this paper. 

the late the present writer 
conceived idea systematic in- 
vestigation learn how ter- 
penes are distributed among the spe- 
cies the genus Pinus. The first article 
the subject was published 1929, 
jointly with Foote, now the 
Dean the School Pharmacy, Uni- 
versity Florida. Then, after long 
interval, 1947 the author invited 
California Institute Technology 
cooperate with him 
During the three ensuing years this 
cooperative work, turpentines 
pine species were analyzed. Later, as- 
sistance has been rendered the au- 
thor the University California 
and the Rockefeller Foundation. 
present, the project concerned 
mainly with Mexican pines, and with 
study chemical composition 
turpentines hybrids, subject which 
beyond the scope this paper. The 
purpose this article report 
our present knowledge North 


American turpentines. Some them 
might interest possible new 
forest products. 


Technique Turpentine 
Distillation 


Oleoresin obtained from pine sap- 
wood wounding the trunk of. 
tree. The turpentine separated either 
steam distillation, which the com- 
mercial practice, heating the 
oleoresin under reduced pressure. 


the early investigations Schor- 
ger (24), the turpentine was separated 
from the oleoresin means steam 
This method not satis- 
factory for laboratory use because the 
volatile ingredients, such 
oxygenated sesquiterpene com- 
pounds diterpenes, cannot fully 
removed from the pot; these sub- 
stances render the rosin soft, and 
the same time the turpentine lacks the 
high-boiling components. good ex- 
ample the difficulties encountered 
may seen the turpentine lodge- 
pole pine (Pinus murrayana con- 
torta var. latifolia) from the Sierra 
Nevada mountains California. 
When steam distilled, lodgepole pine 
turpentine (24) laevorotatory and 
the rosin soft. When the turpentine 
distilled off heating the oleoresin 
under high vacuum (say, 0.1 mm. 
mercury) temperature 190- 
200° C., great deal viscous dex- 
trorotatory sesquiterpene-ketone begins 
boil. Thus obtained, turpentine 
Sierra Nevada lodgepole pine 
slightly dextrorotatory; the 
hard and brittle. certain softness 
ponderosa pine rosin undoubtedly 
due the presence some high boil- 
ing components. The relative softness 
steam- distilled ponderosa pine rosin 
serious drawback for its commer- 
cial use. 

Only few pine species require 
order expell all turpentine compo- 
nents from the oleoresin. Generally 
temperature C., 0.1 
mm. pressure, sufficient, because 
the majority pine species not 
contain much 
penes and only one pine has been 
found contain appreciable amounts 
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Table 


whitebark pine Canada 
apache pine 
bristlecone pine 
Arizona pine 
pine southern Oregon 
foxtail pine California 
foxtail pine California 
jack pine Canada 
slash pine 
Mexican pinyon 
pine 
sand pine Alabama 
shore pine Pacific Coast U.S. 
lodgepole pine This sample from 
British Columbia. 
Coulter pine California. 
shortleaf pine 
pinyon pine Texas, Utah, Ariz., 
New Mexico, Lower 
California. 
Dorman 
slash pine 
pine westward; from Montana 
Texas. This sample 
from White 
spruce pine 
Jeffrey pine California,and Lower 
California. 
sugar pine Nevada, Lower Calif. 
western white pine 
2 
18-20 
Coloradg 
lodgepole pine Rocky Mountains. 
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Chemical composition turpentine 
percent 
103 
\lbicaulol 0.23 cembrene 


-longifolene 


sosquiterpene 


turpentine yet unknown. 
98. 


and 96; bornyl acetate 
tricyclic sesquiterpene 


about 75; about 
trils 3e 


terpene fraction (reported cadinene) 


Not known yet 


bicyclic sesquiterpene 


sesquiterpene 


n-heptane 95; octyl, nonyl and 
(chiefly) decyl 


65; 13, bicyclic 
sesquiterpene 10; sesquiterpene alcohol 


pene fraction reported cadinene 


Sample from California: 663 
sesquiterpene. 


from northern Idaho: less 
l-limonene neumlecane bornyl acetate 
sesquiterpenes 


camphene less than 
sesquiterpene-ketone (10% California 


very litt’ Colorado 
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Remarks 


High elevation pine. 
commercial values 


present 


Also called engelmannii Carr. 


present commercial value. 
pine. 


Poorest 


purest 
Rare mountain pine. 


Rare mountain 


Name recently changed (12) 
source commercial turpentine. Turpentine 
this pine from Nicaragua has different 
composition (10). 


Grows chiefly Mexico. 


b 
variety leiophylla. 


Crosses naturally with P. banksiana; considered 
some same murrayana. 


Naturally crosses with jeffreyi. 


Apparently crosses field with 
(singleleaf pinyon). 


Physical characters determined Naval Stores 
Sta. Olustee, Fla. For recent taxonomic change 
see (12). 


Should thoroughly investigated. Apparently 
crosses naturally with monticola and 


Naturally crosses with ponderosa and 
Good yielder Has 
used for commercial production 


Needs further 


Apparently crosses naturally with other pinyon 
Ppinese 


More work should be done with N. and S. forms 
this species. 


More work should done with this pine through= 
out its This pine sometimes called 


high-boiling diterpenes. The cri- 
volatile part the hardness the 
pot residue, the rosin. 


Components Pine Turpentines 


Terpenes (C,,H,,) are cyclic, un- 
saturated hydrocarbons composed 
two isoprene units 


The turpentines most American 
pines consist chiefly 
terpenes: alpha- and beta-pinenes. 
Alpha-pinene may appear either 
dextro- laevo-form. Beta-pinene 
American pines always its 
the other bicyclic ter- 
penes there are found: delta-3-carene 
and (rarely) camphene (in 
and muricata). 


Delta-3-carene recently discov- 
ered and still little-known terpene. 
found Scotch pine Eurasia and 
two three southeastern Asiatic 
pines (3). Its abundance all studied 
varieties ponderosa pine perhaps 
would render this rather reactive ter- 
pene important commercial raw 
material. the past the users pon- 
derosa pine turpentine were reluctant 
accept genuine product, be- 
cause possessed the pleasantly sweet 
odor delta-3-carene, quite different 
from the odor commercial turpen- 
tine. Moreover, specifications for com- 
mercial turpentine are written for 
mixture alpha-pinene (B.P. 155° 
C.) and beta-pinene (B.P. 165° C.); 
whereas delta-3-carene boils 172° 

Monocyclic terpenes are rare: laevo- 
perhaps three, species. Lodgepole pine 
turpentine the Pacific Coast and 
the Rockies almost 
phellandrene. Phellandrene may have 
some commercial possibilities. Lodge- 
pole pine occupies enormous area 
western North America. 
Canadian Rockies the yield oleo- 
resin lodgepole pine poor, but 
nearer the coast and farther 
south yields might better. (It 
would interesting experiment 
with obtaining phellandrene steam 
distillation lodgepole pine stump- 
wood. 

Another monocyclic terpene, limo- 
nene, found—always its laevoro- 
tatory modification (to exact, gen- 
erally its form)—in small 
amounts several pines. large per- 
centage occurs tur- 
pentines serotina and torre- 
yana. The third monocyclic terpene, 
terpinolene, occurs small quan- 
tity varieties ponderosa pine and 
the “Mexican white pine” (P. re- 
flexa) Arizona. 

Paraffin hydrocarbons—heptane and 
undecane—are present the turpen- 
tines several American and Mexi- 
can pines. Two California species— 
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Table I.- Continued 


longleaf pine 
Parry pinyon Lower California 
ponderosa Laws. Western States from 
ponderosa pine S.Dakota Calif. 


from to Ariz. This 
sample from 


-20.0 
ponderosa (11) From South Dakota 


Monterey pine 


Mexican white pine 


Santa Cruz Island pine Does not occur the 
continent. 
red pine south 
Virginia. 
rigida Mill. (15) Eastern states from ~9.0 
pine Maine Georgia. 
Digger pine 
pond pine 


Mexican white pine 


eastern white pihe (23) Eastern Canada and -0.7 
United States 


loblolly pine 

Virginia pine 


Numbers parenthesis refer the literature cited the end article. 
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monocyclic sesquiterpene with double bonds. 
diterpene with one ring and double bonds. 


Physical characters individual trees were 
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heads; 0.7 tailings. 


203 


less than 50; 
303 limonene sesquiterpene 
10, incl. cadinene and tri- 


limonene longifolene 10. 


terpinolene methyl chavicol 
cadinene 


methyl chavicol 1-23 
longifolene 


chavicol sesquiterpenes (partly 
cadinene 


limonene 10. 


22. 


d-terpinolene n-heptane 
cadinene 


Composition turpentine yet unknown. 
The turpentine 


dextrorotatory high boiling componente 


65; 20; limonene 10. 


95; small amounts aliphatic 
aldehydes, mostly 


limonene 60-90 


75; 15; oxygenated 
terpene derivatives (alcoholes, ketones?) 
tricyclic sesquiterpene less than 


85; 12. 


limonene 75; decyl aldehyde 10; n-undecene 
longifolene minute quantities 
neheptane; n-nonane, etce 


and 98; 903 8). 


Varying amounts and inene 
individual trees. All trees contain 
and unidentified sesquiterpene. 


Digger pine (P. sabiniana) and Jef- 
pine (P. remain 
the best source normal heptane. 
This hydrocarbon was once obtained 
commercially from Jeffrey pine for 
testing motor fuels. With little effort 
can made chemically pure 
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Source American conmercial 


Possibly crosses naturally with other pinyon 
pines. Mizht importance. 
More work needed. Also called quadrifolia 
Parl.” 


Content limonene (25%) and absence 


might have been overlooked. 
present, only very small quantity. 


Contains very large amounts 


Sample from 


with ayacahuite. Also called 


flexilis 


Taxonomic status this pine yet uncertain. 


Needs thorough study. 


Poor yielder oleoresin. 
Data incomplete. Needs additional study. 


For nomenclature consult (17) 


Turpentine this pine cannot obtained 


Apparently intraspecific hybrid 
value. 


form. Undecane occurs turpentines 
very small quantities. aliphatic 
terpene, myrcene, has been found 
one variety ponderosa pine. An- 
other aliphatic terpene, ocimene has 
been identified our laboratory 


Sesquiterpenes terpenes made 
three isoprene units and accord- 
ingly having imperical formula 
generally small quantity and are 
mostly only scientific interest. 
More sesquiterpenes are found among 
the white pines than the hard pines. 
Whitebark pine (P. albicaulis) con- 
tains over percent sequiterpenes. 
possible practical interest the 
occurrence the pinyon pines 
sesquiterpene, characterized crys- 
talline derivative, cadinene hydrochlor- 
Pinyon sesquiterpenes appear 
useful perfume chemicals, 
tives, and they can obtained large 
quantities from the pinyon 
Colorado (P. edulis) and from the 
Parry pinyon (P. parryana) south- 
ern California. The latter, perhaps, 
the better source. Mexican pinyon 
(P. cembroides) does not contain 
cadinene-like sequiterpenes, but does 
contain sesquiterpene, longifolene, 
originally discovered Pinus longi- 
folia India (29), and proved 
the course present investigations 
the most common sesquiterpene 
American pines. The customary lump- 
ing all four pinyons (Nos. 10, 16, 
22, and Table into one spe- 
cies (28), Pinus cembroides, might 
embarrassing for person who planned 
make cadinene-like sesquiterpenes 
from pinyon turpentine. From Parry 
pinyon (No. 26), would get 
plenty; from the 
(No. 10), none. 


Aliphatic aldehydes (mostly decyl 
aldehyde) are found small amounts 
three American pines: sabiniana, 
jeffreyi and torreyana. The sweet 
vanilla-like odor Jeffrey pine 
not due vanillin some 
suppose, but octyl, nonyl, and decyl 
aldehydes. The aldehydes Jeffrey 
pine and Digger pines have been thor- 
oughly studied Foote (3) and 
Uhl (30), Apparently, 
coulteri also contains decyl alde- 
hyde (18). 

Other oxygenated terpene com- 
pounds, that is, alcohols, esters, 
ketones, are extremely rare 
can The sweet smell 
turpentine from whitebark pine due, 
least partly, the presence alpha- 
terpenyl acetate. Traces bornyl ace- 
tate are found balfouriana tur- 

ntine. There are small amounts 
unidentified terpene alcohols and ke- 
tones turpentine the Eastern 
white pine (P. strobus). Methyl chav- 
icol was discovered our laboratory 
Iloff, Jr., the gum turpen- 
tines several chemical varieties 
ponderosa pine. Sesquiterpene alcohols 
also are rare American turpentines. 


Several sesquiterpenes different structural 
formula will yield cadinene hydrochloride. 


was already mentioned, sesqui- 
terpene ketone has been found our 
laboratory (by Iloff, Jr.) the 
turpentine murrayana (P. 
contorta latifolia). 

diterpene has been de- 
tected only Pinus albicaulis turpen- 
tine. appears, however, that small 
quantities diterpenes may pres- 
ent turpentines several pines. 
Ponderosa pine apparently contains 
small amounts either diterpenes 
some oxygenated sequiterpene deriva- 
tives. 

The heads and tails any turpen- 
tines may contain minute quantities 
various compounds. Chadwick and 
Palkin (1) analyzed the heads and 
tails distilling large quantities 
commercial turpentine Pinus palus- 
tris. They found that only 0.07 percent 
turpentine distilled below alpha- 
pinene (155° C.), but were unable 
identify any components. the 
tailings they found minute quantities 
of: unsaturated hydrocarbon (p- 
menthone?), dipentene, terpinolene, 
methyl chavicol, bornyl acetate, ter- 
pene alcohols, hydroxy compounds 
(part them phenolic), etc. least 
some these compounds are, 
doubt, secondary origin, but some 
them probably occur minute 
quantities even freshly prepared 
turpentines. 


Southeastern vs. Western Pines 


Turpentines southeastern and 
western pines differ greatly. The 
pines generally yield 
turpentines very simple chemical 
composition, thus resembling European 
(excepting sylvestris which 
apparently came Europe from Asia). 
The southeastern turpentines consist 
mostly varying mixture alpha- 
and beta-pinenes, except that sero- 
tina turpentine apparently composed 
almost entirely limonene. pun- 
gens and glabra have small ad- 
mixture this terpene. There 
carene the southeastern pines; ses- 
quiterpenes are almost completely 
lacking. Most the world supply 
commercial turpentine comes from 
slash and longleaf pines 
eastern United States. 

the other hand, western pines 
often possess very complicated turpen- 
tines; there are found aliphatic hyro- 
carbons, aliphatic aldehydes; delta-3- 
carene; sesquiterpenes; such longi- 
folene, cadinene. The chemical com- 
position western pines has great 
deal common with that pines 
southeastern Asia. Some the ingre- 
dients the western turpentines may 
commercial importance. 


Specificity Turpentines 


Each pine has its specific turpentine. 
Pinus contorta always yields turpentine 


consisting almost entirely laevo- 
tine always consists chiefly n-hep- 
tane. The composition turpentine 
pine species does not change quali- 
tatively from one place another; 
neither does change much during 
the growing season; the small seasonal 
fluctuations are quantitative 
rather than qualitative nature. When 
two more terpenes, individual trees 
may differ slightly proportion the 
components. For instance, ponder- 
osa turpentine consists essentially 
mixture pinenes and d-delta-3- 
carene. Nonetheless, the specificity 
Ponderosa pine turpentine evident 
every tree, i.e. carene always will 
there, but the ratio between the 
pinenes and the carene might differ- 
ent clearly shown fluctuation 
the optical properties the individual 
samples turpentine. Often the same 
two modifications: laevo- and dextro-. 
Different proportions both also 
cause variability the optical prop- 
trees. Because the variability 
optical properties within species, 
there are many conflicting reports 
the rotatory power different samples 
turpentines the same species 
pines. The degree variability dif- 
ferent different species. Jeffrey 
and Digger pines there variabil- 
ity all because the bulk their 
turpentines consists optically inac- 
tive substances. Lodgepole pine (ex- 
cept its Sierra Nevada variety) whose 
turpentine consists almost entirely 
possesses 
power its turpentines popula- 
tion individual trees. the other 
hand, certain localities Pinus pon- 
derosa populations may consist 
some dextro- and some laevo-rotatory 
trees. The variability turpentine 
composition the subject future 
investigation. 


species occupying large geo- 
graphical range may consist several 
physiological races, each 
peculiar turpentine; for instance, com- 
positon turpentine ponderosa 
pine from South Dakota different 
from the composition ponderosa 
pine turpentine from Arizona. does 
not mean that the same pine growing 
the two different places has differ- 
ent turpentines, but rather indicates 
that there are chemicaly different vari- 
eties ponderosa pine. studying 
chemistry pine turpentines, one may 
expect occasionally run across 
chemical mutant. investigator also 
should aware occurrence hy- 
brids, for when two pine species cross, 
their turpentines also cross, that the 


hybrid possesses mixed turpentine. 
For instance, Jeffrey ponderosa 
hybrid turpentine contains mixture 
heptane and terpenes. The question 
chemical composition turpentines 
hybrid pines beyond the scope 
this paper. suffices say that 
genetic laws govern the chemistry 
turpentines and the mode their in- 
heritance the same way they gov- 
ern the external characters pines. 


Literature Cited 


1941. Composition 
Gum turpentines exclusive the 
Pinenes. Dept. Agric. 
Bull. No. 749. 


1929. Sur composition 
térébenthine 
caine. Bull. Inst. Pin 


Foote, 1929. The non-hep- 
tane constituents Jeffrey pine. 
Phytochemical Notes. No. 102 
Jour. Am. Pharm. Assoc. Sci. Ec. 


1933. phytochemical Investiga- 
tion the Oleoresin 
Monticola Dougl. Jour. An. 
Pharm. Assoc. Sci. Ed. 22:829- 
834. 

mann and Mirov. 1947. 
Composition Gum turpentine 
Torrey pine. Jour. Am. Chem. 
Soc. 

Wang and Mirov. 1950. 

Composition Gum Turpentines 

flexilis, and parviflora. Jour. 

Am. Pharm. Assoc. Sci. Ed. 39: 

254-259. 


Mirov. 1950. Composition 
Gum Turpentines Pines: re- 
port ponderosa, bank- 
siana, canariensis and washo- 
ensis. Jour. Amer. Pharm. Assoc. 
Sci. Ed. 

and Mirov. 1951. Compo- 
sition Gum Turpentines 
Pines. XIII. report 
Jour. Am. Pharm. 
Assoc. Sci. Ed. 

1908. The volatile oil 
serotina. Jour. Am. Chem. 

10. M., and Mirov. 
1953. Composition Gum 
pentines Pines. XXI. 
Pinus parryana from 
Mexico, and caribaea from Nic- 
(In press.) 


FEBRUARY, 1954 


| 
| 
| 


1953. Composition 


Gum Turpentines Pines. 
XIX. Report Pinus 
from Arizona, Colorado, South 
Dakota, and Northern Idaho. (In 
press. 


1°. Little, Elbert and Dor- 
man. 1952. Slash Pine (Pinus Elli- 
its nomenclature and varie- 
ties. Jour. Forestry 
923. 


Mirov, 1946. Composition 
Gum Turpentine Coulter 
Pine. Ind. Eng. Chem. 38:405-8. 


1947. Composition 
Gum Turpentine Bishop 
Pine. Jour. Forestry 


1951. Composition 
Gum Turpentines Pines. 
report Pinus echinata, rigida 
and ponderosa from Utah. Jour. 
Am. Pharm. Assoc. Sci. Ed. 40: 
410-413. 


16. 1952. Composition 
Gum Turpentines Pines 
XIV. report three Mexican 
Pinus ayacahuite, cem- 
roides, and pinceana. 
Am. Pharm. Assoc. Sci. Ed. 41: 


1952. Composition 
Gum Turpentines Pines XV. 
report resinosa and re- 
flexa. Jour. Am. Pharm. Assoc. 
Sci. Ed. 


18. Unpublished. 
19. Mirov, T., Jr. and 


Gordon. 1953. Composition 
Gum Turpentines Pines. 
XVIII. report Pinus pungens, 
glabra, and teocote. Jour. 
Am. Pharm. Assoc. Sci. Ed. 43: 
13-15. 


20. Mirov, and Iloff, Jr. 
1953. Composition Gum Tur- 
pentines Pines. XXI. report 
Pinus apacheca chihuahuana 
and monticola from Northern 
Idaho. Jour. Am. Pharm. Assoc. 
Sci. Ed. (In press.) 


Smit. 1949. Composition Gum 
Turpentine Knobcone Pine. 
Jour. Forestry 


22. Mirov, T., Haagen—Smit 
and James Thurlow. 1949. Com- 
position Gum Turpentine 
Pinus lambertiana. Jour. Am. 
Pharm. Assoc. Sci. Ed. 38:407-8. 


23. Mirov, T., Wang and 
ical Composition Gum Turpen- 
tines Pines: report Pinus 
strobus cembra, taeda, 
radiata, and virginiana. 
Am. Pharm. Assoc. 

24. Schorger, 1913. Exam- 
ination Oleoresins Some 
Western Pines. U.S.D.A., Forest 
Service Bull. No. 119. 

25. 1915. The 
resin Sand Pine. Ind. and Eng. 
Chem. 

26. 1915. The Oleoresin 
Jeffrey and Singleleaf Pines. 
Ind. and Eng. Chem. 

27. Contribution 
the Chemistry American 
Conifers. Transactions. Wisc. 
Acad. Sci. 19: Part 728-766. 

28. Shaw, 1914. The Genus 
Pinus. Arnold Arboretum Pub. 
No. 

29. Simonsen, 1920. The Con- 
stituents Indian Turpentine 
from Pinus longifolia Roxb. 
Chem. Soc. 

30. Uhl, 1935. Non-heptane 
constituents Digger pine 
sabiniana). Jour. Am. Pharm. 
Assoc. Sci. Ed. 


Arabogalactan from Western Larch Wood 


GEORGE AUSTIN 


Division Industrial Research, The State College Washington, Pullman, Washington. 


Arabogalactan natural polysaccharide potentially avail- 
able large quantity low price, but simple, inexpensive process 
for its preparation has not been previously worked out. easy 
commercial procedure involving hot water extraction, vacuum con- 
centration and spray drying has been carried through the pilot plant 
stage. Rate curves have been worked out for bed-in-place ex- 
traction coarse chips with hot water and alcohol solutions. Data 
the properties the stable product are presented. has been 
shown that insulating board can made from the extracted chips. 
With this process hand, commercial development awaits large- 


scale use for the material. 


BUTT LOGS Western larch 

occidentalis) are usually 
left the woods because they are too 
heavy float, contain too much 
shake and much viscid material 
that they gum the saw. For some 
time has been known that rela- 
tively large percentage 
cent) these logs consist 
water-soluble carbohydrate known 
arabogalacian This ara- 
hogalactan, despite its abundance and 
the ease with which can prepared, 
has yet not been commercially 
hoped that the simple 
process described here 
the search for large 


OURNAL FPRS 


scale uses this interesting water- 
soluble polysaccharide. early 
1916, Schorger and Smith (4) de- 
scribed the preparation gum from 
larch sawdust extraction with boil- 
ing water. Patents issued Schorger 
(3) and Acree (1) describe such 
processes and also the simultaneous 
extraction and oxidation the carbo- 
hydrate with mucic acid the final 
product. This earlier work does not 
consider the rate extraction, nor 
low temperature extraction consid- 
ered White (6) and others 
(8) have studied the chemical compo- 
sition the purified water-soluble ma- 
terial some detail and have shown 


that definite chemical entity 
rather than random mixture. Ara- 
bogalactan mucilaginous nature, 
grey-white buff color, depending 
the method preparation, and has 
virtually hygroscopicity when prop- 
erly dried. 

Finely divided wood 
sawdust) has been selected for ex- 
traction previous workers the 
field order speed the extractive 
process and make the extraction 
complete possible. ‘Most attention 
during this study has been focused 
upon chips relatively coarse size 
shown Figure These chips 
were made with regular paper chip- 
but because the logs used 
were short, there slightly greater 
amount coarse, unchipped mate- 
than usual. Figure shows the 
range sizes involved, but the chips 
used were much more uniform than 
might inferred from the photo- 
graph. 

There are two reasons for this 
choice: (1) the grinding wood 
small dimensions expensive 
and difficult process, particularly 
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Figure 1.—Raw chips for extractions. 


when the wood contains much heat- 
sensitive material the larch and (2) 
the partly extracted chips resulting 
from the extraction were viewed 
possible raw material for pulp 
board manufacture—a procedure not 
feasible with sawdust ground 
wood. 


Experimental 


Beyond the preliminary stages, ex- 
traction has been brought about 
pilot plant equipment using approxi- 
mately lbs. wood chips and 100 
pounds water per charge. dia- 
gram the unit shown Figure 
and photograph Figure All 
metal coming contact with the ex- 
tract being handled either brass, 
copper silver solder. Extract left 
contact with brass copper slowly 
discolors, doubtful that these 
materials are the optimum ones. Over 
1000 hours use have shown the 
corrosion rate the equipment 
The pump used with this 
apparatus has only one function—to 
circulate the extracting liquid pro- 
vide adequate heat control. The rate 
flow the fluid has been altered 
much ten-fold without affecting 
the rate extraction. 

Mitchell and Ritter (2) made 
extensive survey the distribution 
arabogalactan western larch wood 
and sawmill waste. They found that 
the gum was most plentiful the 
lateral roots and that decreased 
markedly abundance the tree was 
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Figure 3.—Flow diagram extraction unit. 


ascended. The waste butt logs, there- 
fore, are the most desirable raw mate- 
rials which operate extrac- 
tion plant because their high sol- 
ubles content and present low value. 

Four butt logs approximately two 
feet diameter and twenty feet long 
were furnished Potlatch Forests 
Inc. Potlatch, Idaho 
logs formed the raw materials 
which the extractive tests were run. 
The amount water-soluble material 
these logs varied with both the log 
involved and the position the log, 
but averaged percent based 
wood. The logs were sawed 
into eighteen inch lengths with 
chain saw and stored indoors. Chips 
were prepared batches approxi- 
mately 200 pounds splitting the 
wood with axe into pieces about 
four inches square, carefully debark- 
ing hand, and feeding the result- 
ing sticks through small Appleton 
chipper. The resulting chips were rap- 
idly screened over 4-mesh vibrating 
screen remove dirt and used the 
extractor charge without further treat- 
ment (Fig. 1). When smaller chips 
were desired, they were made re- 
ducing the Appleton chips, dry, 
Bauer Mill, then screening through 
set 8-inch Standard testing 
sieves. 

Determination the extracted sol- 
ubles was made evaporating ap- 
proximately gram samples con- 
stant weight electric oven held 
110° Weighings were made 
four decimal places, but attempt 
was made correct for the dissolved 
solids (0.02 percent) the tap water 
used the extracting agent. 


Experimental Results 


would expected with natu- 
ral material varying constitution, 
extraction rates and the concentrations 
the extracts obtained vary with the 
arabogalactan content the wood, 
the temperature and the ratio wood 
water for given size chip. Fig- 


Figure extraction unit. 


ures and show typical data 
the extraction coarse chips. 

the data Figures and plus 
data. This generalized curve shows the 
range extract concentrations which 
This curve must not used for chips 
finer markedly coarser size 
than those used this study. 
chips will give lines above the shaded 
area, coarser chips lines below the 
shaded area and results with different 
temperatures not justify any exact 
predictions other than 
shaded zones shown. Most runs were 
made with ratio 0.265 pounds 
air dry chips pound water. 
This represents the amount water 
necessary just cover the chips being 
Since extracts prepared above 
160° are somewhat darker color 
and have lower pH, 160° appears 
the optimum temperature for 
extraction with water where 
quality product desired. 

For the development commer- 
cial extraction process, two major 
culties are presented the foregoing 
procedures: (1) the rate extraction 
quite low and (2) the solutions 
obtained are undesirably dilute. The 
speed-limiting factor the rate 
extraction undoubtably the rate 
diffusion the polysaccharide within 
the chip, and should therefore 
possible increase the rate extrac- 
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Figure 4.—Representative runs wood 
moderate Arabogalactan 


FEBRUARY, 


e 180 190° 
30 
2 P 
e 
| 


tion markedly decreasing the chip 
size provided that channeling does not 
offset the effect chip size reduction. 
Figure shows the results 
ments smaller sized chips and es- 
tablishes, within limits, that channel- 
ing not the major factor with most 
the chip sizes studied. The middle 
curve anomalous the other two, 
for rates are slower despite 
reduced particle size; this requires 
Wood that Bauer 
ground quite heterogeneous and 
forms compact bed through which 
there much channeling. This chan- 
neling results the presence pock- 
ets which are not provided with ade- 
quate solvent for extractive purposes. 
The experimental data not show 
that rate may decreased with dimin- 
ishing average particle size, but rather 
that fine heterogeneous material not 
suitable for bed-in-place extraction. 
Extraction with smaller sized particles 
was not attempted because such par- 
would not suitable for pulp 
that combination extractive and 
board by-product procedure will 
most likely commercially attrac- 
tive. 

more concentrated solution 
product would lessen the evaporative 
load marked degree. Countercur- 
rent sequential extractions (using 
the liquor from one extraction ex- 
tract fresh chips) offer the most prom- 
ising routes. Two runs were made 
temperatures 150 and 190° using 
three sequential 10-hour extractions 
with fresh chips. Terminal concentra- 
tions thus obtained are approximately 
twice those obtained single ex- 
traction. single 10-hour extraction 
with fresh water and fresh chips 
capable removing around 60% 
the total solubles the wood. Three 
sequential extractions remove aver- 
age only 40% the solubles 
the three samples. Sequential extrac- 
tion offers little attraction, therefore, 
where removal the major portion 
the galactan desired. Countercur- 
extraction should improve the re- 
sults obtained, but doubtful that 
desirable when producing low priced 
item. The ratio between fuel and 
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equipment costs will determine the 
choice between more fuel more 
equipment cost. 

Extractions were made with 0.5 and 
2.0% sodium hydroxide solutions 
160° The syrups thus obtained 
were very dark red-brown, foamed 
persistently during concentration and 
had peculiar odor burnt sugar. 
was not possible isolate araboga- 
lactan from this mixture. 

Small scale laboratory tests showed 
faster rates extraction and small 
color improvement the final prod- 
uct when dilute alcohol solutions re- 
placed water solvent. Figure 
shows the results extractions 
160° with various concentrations 
ethyl alcohol. These data are re- 
plotted Figure and show that 
28% alcohol the extracting solution 
should give the 
content the extract any time, that 
is, the highest rate extraction. The 
arabogalactan obtained alcoholic ex- 
traction has been found show little 
superiority over that obtained 
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Figure 6.—Generalized extraction curve. 


water extraction and appears 
probable that the expense alcoholic 
extraction can not 

Concentration dilute arabogalac- 
tan liquors under 
sure not practical, for much burning 
and darkening occurs. Concentration 
50% solids without noticeable dis- 
coloration quite feasible under 
duced pressure. large number 
samples have been concentrated 
small stainless steel milk evaporator 
mercury using steam p.s.i. the 
coils. Under these conditions the 
solution boils 125° F., about 
boiling point elevation. Foaming not 
excessive. has not proved practical 
concentrate much above 50% solids, 
for such solutions may burn the 
heating coils and subsequent handling 
complicated considerable in- 
crease viscosity. 

Drying the syrup desirable, 
for attacked moulds. Tray 
drying under atmospheric pressure 
slow, difficult and unsatisfactory. 
thick skin the surface slows 
ing, the material clings stubbornly 


even glass trays and considerable 
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Figure 7.—Extraction finely ground wood 
moderate Arabogalactan content. 


darkening occurs. requires about 
hours reduce tray containing 
one-inch layer solution dry- 
ness. fine appearing, light and fluffy 
material can obtained lyophyli- 
zation dry ice and acetone tempera- 
ture under absolute pressures 
microns, but this can scarcely 
considered promising commercial 
procedure. 50% solution has been 
dried without difficulty small 
stainless steel spray dryer the type 
used for producing powdered milk. 
Best quality material resulted when 
inlet air temperatures 
were used giving outlet air tempera- 
colored material results from spray 
drying solution. The spray dried 
powder light buff tan color, 
fine, unctious, non-hygroscopic, has 
bulk density approximately 
pounds per cubic foot and appears 
the equal that obtained the 
more expensive The 
odor faint, pleasant and woody. 
The powder can stored indefinitely 
room temperature without deterio- 
ration when contains the nor- 
mal residual moisture. The gum dis- 
solves readily water yield 
amber solution and might well find 
place the commercial field 
readily available domestic 
modest price and large supply. 


Attempts discover commercially 
promising procedure for improving 
the color the galactan obtained 
have met with indifferent success. 
Earlier investigators have 
the material repeated fractional pre- 
cipitations with ethyl alcohol. Attempts 
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Figure 8.—Extraction wood mod- 
erate Arabogalactan content with alcoholic 
solutions. 
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Table I—PROPERTIES ARABOGALACTAN 


Arabinose content_ 
Infrared 


utilize the procedure White (6) 
yielded variable results, although neg- 
ative tannin tests the product were 
obtained. The procedure Wise, 
Hamer and Peterson (7) modified 
slightly Smith (5) yielded con- 
sistently fine appearing white product 
with yield about 30% based 
the original galactan. While the mate- 
rial improved appearance, the 
arabinose content not increased and 
the infra-red absorption spectra (Fig. 
10) are not altered. 
grams the spray dried crude mate- 
rial, that purified Smith using the 
Wise, Hamer and Peterson Procedure 
and sample furnished the Western 
Pine Association Portland, Ore. are 
practically identical. The Western Pine 
sample was prepared extracting 
shredded waste larch with boiling 
water, precipitating with alcohol and 
drying over sulfuric acid. The proper- 
ties the spray dried material and 
the purified material are contrasted 
Table The arabinose content was de- 
termined hydrolysis furfural and 
precipitation with thiobarbituric acid. 

Solutions can partially bleached 
with chlorine sulfur dioxide, but 
structural changes and degradation un- 
doubtably result from 
dures. Color bodies the extract 
darken addition iron salts but 
not precipitate with albumin 


Chemical Utilization and Forest 


Chief, Division Derived Products, Forest Products Laboratory,? Forest Service, 


Crude Purified 
White 
Slow Dissolve Dissolves Readily 
Slightly turbid Clear 
Very Marked Negative 
Considerable Charring Little Charring 
11.49% 
Same Same 


glue and fail show other conven- 
tional tests for tannins. The use 
ion-exchange resins for purifying 
liquors has not been encouraging. New 
techniques are needed along these 
lines colorless product necessary. 


By-Product 


Insulating board commercial qual- 
ity has been prepared from extracted 
chips. believed that board manu- 
facture from extracted chips requires 
less effort and chemicals than unex- 
tracted chips, but this has not been 
fully studied, although work 
process. 
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Forest management plans must intimately related the 
way the crop used. Diversified processes and plants must 
developed before intensive forest management possible 
profitable. The relation between chemical utilization and forest 
management discussed some detail. 


ANY DISCUSSION chemical utili- 

zation wood, two facts should 
kept One that forest will 
produce great many products; will 
produce sawlogs, veneer bolts, poles, 
piling, fence posts, pulpwood, and 
arge amount material that now 
call 


1Presented meeting the Forest Products 
Research Society, Florida-Georgia-Alabama Sec- 
tion, Oct. 30, 1953, Radium Springs, Ga. 


Madison, Wis., cooperation 
with the University Wisconsin. 


The second fact that utilization 
dictate how the forest will 

managed. sawmill the only 
outlet the area, the forest will 
managed produce sawlogs; 
pulpmill the only outlet, the land 
will managed for pulpwood. 


Here the Southeast you have seen 
one-product farm economy opera- 
tion. You know that have stabilized 
agriculture farms must produce not 
one, but number products. The 
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Figure 9.—Effect alcohol 
extraction rate. 
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same true the management 
est lands. manage timber 
most profitably must conside: all 
the products that could 
the land and the markets 
would bring the highest return 
must consider the quality the 
wood needed these markets 
the quantity. The greatest ible 
not always the most desirable, ven 
for pulpwood. Quality and 
very important. Longer rotations 
end crop sawlogs and 
bolts and intermediate 
other crops appear the 
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management plan the 
From such management 
the total wood grown would 
for some form chem- 
and plants must devel- 
opec before intensive forest manage- 

first, wood utilization general 
considered. There are two 
broa. types utilization—mechanical 
and Under mechanical utili- 
would grouped such prod- 
ucts lumber, veneer and plywood, 


poles piling, and fence posts. Under 
utilization would the 
whol: range fiber products, from 


those made from coarse whole wood 
fibers the most highly refined and 
chemical dissolving pulps. 
Also included would products made 
processes which the chemical 
constitution the wood rather than 
its size shape all important. 

Even the mechanical uses 
wood, chemistry plays large role. 
Many new products are the result 
combining paper, resin, and wood. 
Low-grade lumber, for example, can 
covered with resin-impregnated 
paper overlay mask gaps, checks, 
and knots and give highly paint- 
able product. With specially designed 
papers the shrinking and swelling 
lumber may partially controlled. 

For long time have felt that 
have devoted too much time inves- 
tigating the cutting and uses high- 
clear veneers. should spend 
more time cutting veneer from low- 
grade logs and finding ways using 
the resulting material. One company 
has done just that and producing 
paper-covered veneer from hardwood 
species that poor has other 
use (12). Another using softwood 
species—integrating the operation with 
plywood plant (13). least four 
companies are production prod- 
uct this type. 


Resin Combinations 


Paper-covered veneer proving ex- 
tremely useful such varied products 
shipping containers and furniture. 
seems have one the brightest 
futures any recently developed prod- 

per honeycomb cores have been de- 
signed for use material for 
sandwich panels. this type con- 
struction most the stresses are taken 
the facings; however, the core may 
chosen for its insulating sound- 
absorption value. The basic work was 
completed about years ago. pres- 
ent companies are producing 
paper honeycomb 
material. 

combination resin and wood 
that has reached the proportions 
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new industry laminating which 
wood glued together parallel its 
grain. The performance and strength 
laminated timbers are 
etter than solid ones. Checking and 
splitting during seasoning may 
eliminated. The lower moisture con- 
tent and the most efficient arrange- 
ment growth characteristics the 
wood permits higher strength values. 
The parts greatest stress—the face 
laminations—may clear mate- 
rial with center lamina lower grade 
knotty material. Not only are timbers 
laminated but also 
members. 

The most recent 
been the production laminated di- 
mension and finish lumber. The 
ter permits the upgrading the lower 
construction grades trimming out 
knots and other defects and edge glu- 
ing and end scarfing such products 
stepping, siding, and door rails 
and styles. 


Stabilization 


major problem confronting users 
wood the shrinking and swelling 
wood under different moisture 
conditions. the Laboratory have 
worked for many years the dimen- 
sional stabilization wood and have 
developed two products that are now 
limited use—impreg and compreg 
(9, 10, 15). Both these are costly 
because phenolic resin incorpo- 
rated the wood structure. With 
percent resin the shrinking and swell- 
ing wood can reduced about 
percent. 

Impreg, the resin-impregnated 
wood, being manufactured one 
company, not for its dimensional sta- 
but for its resistance acids. 
Material for wood tanks used 
for storing acid being impregnated 
with phenolic resin. small amount 
the material has been used 
number other products. 

Two companies are manufacturing 
the resin-impregnated compressed 
wood, compreg. Most being 
used for tooling jigs and forming 
Its light weight compared metals, 
relatively low cost, and ease repair- 
ing make highly desirable for 
uses. One plant reported that its pro- 
duction was increased much 
four times the use compreg dies 
instead metal dies. the resin con- 
toughness the product increased 
and its resistance impact 
improved. Such material more suit- 
able for shuttles and picker sticks 
the textile industry than the higher 
resin containing products. 

The Forest Products Laboratory 
still working improving the dimen- 
sional stability wood. Much funda- 


mental work remains done be- 
fore low-cost method will de- 
veloped that will have universal 
application for such highly competi- 
tive products doors, windows and 
drawers. 

Before leaving the subject im- 
proved wood, should consider the 
preservative treatment wood, since 
that one way making “im- 
proved” wood. the result more 
than years research, Dr. Roy 
Baechler the Forest Products Labo- 
ratory has developed new process 
for preserving wood called the doub'e- 
diffusion process (1). Although the 
process was developed primarily for 
small-scale treatment 
fence posts, shows considerable 
promise for treating lumber. Green 
posts are placed upright barrel 
containing copper sulfate solution, 
and the chemical diffuses into and 
the posts. After about days the 
posts are transferred barrel con- 
taining sodium chromate solution and 
permitted soak for days. The sec- 
ond chemical taken into the wood 
structure and the two chemicals com- 
bine within the wood structure 
form insoluble copper chromate, 
compound toxic insects and fungi. 
One hundred posts treated this 
method have been test plot 
Mississippi for more than years. 
date only one this group has 
failed. Other chemicals and many spe- 
cies are under investigation. 


Chemical Utilization 


Now let turn the chemical 
utilization wood. The raw material 
for chemical utilization should ma- 
terial that has value for structural 
purposes, that is, the residues from 
logging and manufacturing. has 
been estimated that over 100 million 
tons this material are produced 
each year the United States (11). 

Residues can classified chip- 
pable—slabs, edgings, and trim—and 
nonchippable—shavings and sawdust. 
Chippable residues can used for 
any form chemical utilization, but 
the nonchippable residues 
problem children. present they are 
suitable only for such low-grade uses 
animal bedding, mulching, fuel 
and few specialized uses such 
floor sweeping compounds and fur 
cleaning preparations. 

present the most profitable way 
use wood residues convert them 
into chips and process them into 
pulp. Both softwoods and hardwoods 
can used. Each year more barkers 
(both whole log and slab barkers) 
and chippers are being used saw- 
inills and veneer mills produce pulp- 
able material. the Pacific Northwest 
more than 100 chipping plants have 
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been built sawmills and plywood 
plants. The advent the semichem- 
ical process now makes feasible the 
utilization the cull hardwoods. An- 
other new process, prehydrolysis kraft, 
being used convert cull hard- 
woods into high-grade dissolving pulp, 
the rayon from which superior for 
tire cord. However, spite the tre- 
mendous expansion the pulp and 
paper industry, this cannot possibly 
the complete answer the problem 
utilizing wood residues. 


Recent studies have shown that the 
residues most species can proc- 
essed into hardboard. Since 1948 the 
productive capacity for hardboard has 
doubled and still more plants are being 
planned (5). Much this material 
goes the industrial market where 
cut and fabricated into other 
products. made from chips that 
have been fiberized, formed into mats, 
and pressed into flat sheets. Resin bind- 
ers are often used strengthen the 
product. 


Particle Boards 


There whole new class 
boards called particle boards that are 
also produced from the chippable por- 
tion wood residues. The wood 
usually defiberized hammer mill, 
resin added, the moisture content 
controlled, and the material pressed 
into sheets. The Forest Products Labo- 
ratory now evaluating the effect 
particle size and shape the proper- 
ties such boards. Core material pro- 
duced this method competing 
satisfactorily with lumber core 
number plants. can surfaced 
with paper, specially prepared flakes 
wood, veneer, plywood, even 
hardboards. Boards made from wood 
residues are one the coming indus- 
trial materials. believe have seen 
only the beginning the manufacture 
this type product. One the 
most promising products board 
medium density. 


large unexplored field the man- 
ufacture fiber that suitable for 
producing molded products with either 
high low resin content. These might 
vary all the way from toy parts and 
toilet seats moldings and parts for 
kitchen cabinets. Experimentally, win- 
dow frames and sills have been pro- 
duced. Extrusion molding shapes 
shows great promise. 


Now let consider the problem 
children among wood residues—saw- 
dust and shavings. Wood hydrolysis 
the most promising means chemi- 
cally utilizing these materials because 
adaptable all species and all 
forms residue (7). This process al- 
lows separate wood into two ma- 
jor components—cellulose its prod- 
ucts, and lignin. 


Theoretically, complete hydrolysis 
should produce about 1,300 pounds 
sugar and 500 pounds lignin per 
ton dry Since some sugar 
destroyed the hydrolyzing chemi- 
cals, the theoretical yield never ob- 
tained. However, percolation process 
now use yields about 1,000 pounds 
fermentable 
sugar per ton dry wood. 

The cellulose fraction wood con- 
tains not only material that made 
(corn sugar), but material called 
hemicellulose that contains appre- 
ciable amount pentose 
mainly xylose. Xylose, which will run 
high percent the cellulose 
hardwoods, appears have bright 
future raw material for the pro- 
duction furfural. All the readily 
available agricultural residues, such 
corncobs, oat hulls, and rice hulls, now 
are being used produce furfural, 
any increase production this 
chemical must come from new 
source. That new source appears 
hardwoods. 

Furfural the final decomposition 
product the pentose sugars during 
the acid hydrolysis wood. The final 
decomposition product for the hexose 
sugars levulinic acid. Both are valu- 
able intermediate organic chemicals. 
Levulinic acid now sells for $5.00 
pound and being used only the 
pharmaceutical industry. Its future will 
very bright indeed for synthetic 
fibers becomes available the 
price range furfural, that is, cents 
pound. 

Three companies now have pilot 
plants operation for the production 
furfural and levulinic acid. The 
Forest Products Laboratory has been 
doing fundamental research along 
these lines for number years. 

Wood-sugar molasses with sugar 
concentration percent can 
used for animal feeding (4). Feeding 
tests have shown that the sugar 
wood molasses equal the sugar 
blackstrap molasses feed value. 

Wood sugars can hydrogenated 
ethylene and propylene glycols, glyc- 
erine and erythritol. 

number different yeasts can 
grown wood sugar. Depending 
the type and the growing condi- 
tions, they may high fats, high 
tein. One plant now 
Torula yeast from the sugars spent 
sulfite liquor, and another 214 million 
dollar plant under construction. The 
yeast used high vitamin protein 
feed and source pharmaceu- 
ticals. 

The original objective hydrolyz- 
ing wood sugars was produce 
alcohol fermentation. However, 


number other fermentation products 
can obtained under properly con. 
trolled conditions. These include acetic, 
butyric, lactic, and citric acids, and 
acetone, butanol, butylene glycol, and 
glycerine. 

The use wood sugar depends 
its production cost compar- 
able the competing sugar whether 
black strap molasses, invert sugar, 
corn sugar. Much the economics 
any process wood hydrolysis 
dependent upon profitable use for 
the lignin residue upon uniform 
constant supply sugar fixed 
price. 

number uses have been ‘ound 
for lignin (3), but much more basic 
research needed establish i:s ex- 
act nature and put use, 
differs from the other constituents 
low-molecular-weight compounds when 
building block phenyl propane. 

The lignin residue from the sulfite 
pulping process consists lignosulfo- 
nates that can converted into 
lin, the vanilla flavoring your ice 
cream, and such products 
drilling compounds, tanning matcrials, 
and linoleum adhesives. 
rials not use much the 
lignin, but the Sulfite Pulp 
League Wisconsin located the In- 
stitute Paper Chemistry and many 
other groups and pulp mills are doing 
utilization research that ultimately will 
provide large-scale use for this prod- 
uct. One the most obvious uses for 
lignin, since the binding material 
component plastic. However its 
flow properties must improved. 
Ultimately, because the great quan- 
tities available, the best opportu- 
nities for the use lignin may 
chemical degradation and separation 
the various products. Such 
caustic treatment, pyrolysis, hydro- 
genolysis, and chlorinolysis other 
oxidation processes are 
but much basic research needed. 

From the high lignin residue the 
acid hydrolysis process may pos- 
sible produce activated char, 
haps the fluidized bed technique 
worked out the petroleum industry. 
The Georgia Institute Technology 
made valuable contribution the 
study wood carbonization 
tigating the fluidized bed for 
producing charcoal from sawdust 

While discussing carbonization, 
should mention the 
the domestic and recreational 
for charcoal produced 
close the market. Although use 
little has been done the way 
intensive marketing ialty 
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product for the small consumer. 
feasible that small cinder 
block Connecticut type kiln might 
integrated with intensive forest man- 
agement operations convert logging 
residucs into cash product, especially 
where low-cost labor avail- 
able. The hardwoods are the preferred 
species 

Extractives, another component 
wood, form the basis the large naval 
stores this Southeast region. 
Such industry can also integrated 
into management plan. The Forest 
Products Laboratory has done little 
work this field recent years be- 
cause the intensity work carried 
the Bureau Agriculture and 
Industrial Chemistry. The Forest Serv- 
ice has concentrated the forest man- 
agement phases. 

Now would like mention 
three fundamental chemical investiga- 
tions being carried the Madison 
Laboratory. the first these cellu- 
lose was with high-energy 
radiation make product that 
essentially soluble water (8). This 
drastic and costly treatment. How- 
ever, similar but milder treatment 
may useful increasing the re- 
action speed cellulose its con- 
version plastics, rayon, and other 
products. This fundamental 
project has produced some interesting 
and valuable information. 

Many the new developments 
wood utilization depend upon gluing 
pieces wood together, and yet 
know very little about this phenom- 
ena. New and better adhesives are 
developed largely trial and error 
methods. The Laboratory now un- 
years, research the fundamental 
mechanism adhesion. The problem 
being approached from three di- 
(1) the forces adhesion 
that bind the adhesive wood. (2) 
the forces cohesion that hold the 
adhesive together and resist its break- 
ing, and (3) the 
tionships within glue film. This 
third part should provide information 
the effect additives the prop- 
erties adhesive. 

The adhesion project strictly basic 
but hope the results will 
useful designing and formulat- 
ing adhesives specific jobs. For 
particle boards and laminated lum- 
extremely low-cost adhesive 
needed. fabricating airplanes, 
the other hand, the cost the adhe- 
secondary its performance. 
have already shown that, pro- 
viding the surface 
pared, the cohesive forces are always 
weaker than the adhesive forces; the 
glued object does not break the 
contact between the adhesive 
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and the object, but rather the glue 
film the material being glued. 

Another investigation that will 
started shortly the fundamental 
mechanism natural durability; that 
is, what that makes some woods 
durable while others decay rapidly? 
Previous work this field was not 
aimed specifically the fundamental 
mechanism, but rather the relation 
the molecular configuration includ- 
ing the side groups toxicity. This 
work the Forest Products Labora- 
tory Bateman and Baechler (2) 
led the development tetrachloro- 
phenol and finally 
phenol, which now recognized 
preservative. 

The reason for looking into natural 
durability now the development 
new techniques—the techniques 
chromatography and infrared spectro- 
photometry. They should contribute 
much toward the solution the 
problem. 

Basic information the field 
chemical utilization wood very 
short. are continue make 
progress this field, must empha- 
size basic research right along with 
the fields applied research and de- 
velopment. 

The development any chemical 
process for utilizing wood, any 
other material, expensive. 
time, money, and manpower. Even 
with unlimited funds and men 
rare occasion where process can 
developed and full-scale industrial 
plant built less than years. 

Chemical utilization wood puts 
one into the chemical industry where 
capital costs are high and manpower 
requirements are low. The capital in- 
vestment averages about $1.50 for 
every dollar manufactured product. 
For example, the output plant 
would valued million dollars 
year, the capital investment would 
about million dollars. de- 
velop the chemical utilization wood 
satisfactorily, may necessaty for 
number primary manufacturers 
the forest products industries 
group themselves together one ma- 
jor company that will purchase its raw 
materials from the wood residues 
primary manufacturers and forest- 
land managers long-term basis. 

The Forest Products Industry must 


not expect the magic wand research 


turn her into Cinderella. She 
must her part sprucing and 
have enough gumption 


the ball. 
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The Oregon Forest Products Laboratory 


JOHN GRANTHAM 


Managing Director, Oregon Forest Products Laboratory, Corvallis, Oregon 


Legal status and overall research program are discussed, 
well physical facilities and personnel. Cooperative work 
further utilization Oregon’s timber resources also described 
‘in this second article series wood laboratories. 


ECOGNIZING THAT the forest in- 

dustries Oregon provide the 
state’s greatest source industrial 
employment and strongly affect the 
local economy, the 1941 Oregon Leg- 
islature authorized the State Board 
Forestry, cooperation with the 
School Forestry Oregon State 
College, and carry re- 
search the fields utilization, fab- 
rication, and manufacture forest 
products order further the in- 
terests forestry and forest products 
industries within the State. Subsequent 
legislative action authorized the es- 
tablishment forest products lab- 
oratory Oregon State College, such 
laboratory under the direction 
the Dean the School Forestry. 
The following article describes the 
Organization and functions 
Laboratory. 


Laboratory’s Advisory Committee 


The Jaw under which the Labora- 
tory operates provides for Advi- 
sory Committee eight, six whom 


About the author: Mr. Grantham 
became Managing Director the 
OFPL January, 1953. had 
previously been associated with the 
Laboratory various capacities 
over number years while with 
the School Forestry, Oregon State 
College. His first service with the 
Laboratory was research tech- 
nologist His experience 

with Oregon State College included 
being Associate Professor, Depart- 
ment Forest Products, 
and Professor and Head the De- 
partment 1948-52. Mr. Grant- 
ham’s previous experience includes 
BSF Forest Products, College 
Forestry, Washington, 1934; 
Wood Utilization, New 
York State College Forestry, 
1935; retail lumber sales Brook- 
lyn, and Seattle, Wash.; As- 
sistant Professor Forestry, Vir- 
ginia Polytechnic Institute, 
42; and Research Technician, Divi- 
sion Forest Products Research, 
Texas Forest Service, 
was Chief the above division 
during 


are appointed the Governor. Each 
the following agencies groups 
recommends member for appoint- 
ment: Oregon plywood interests, Pa- 
cific Northwest Forest and Range Ex- 
periment Station, School Forestry 
Oregon State College, West Coast 
Lumbermen’s Association, Western 
Pine Association, and the Willamette 
Valley Lumbermen’s Association. The 
Governor, ex-officio member the 
Advisory Committee, its chairman, 
and the State Forester its secretary. 

Functions the Advisory Commit- 
tee are: 


survey the entire field re- 
search wood utilization for the pur- 
pose assembling definite informa- 
tion covering current 
ects well past accomplishments, 
and rendering practical counsel the 
field economic forest utilization. 


explore new fields for the 
utilization forest products and 
encourage the establishment new 
industries this type within the state. 

guide and approve all re- 
search activities undertaken the 
Forest Products Laboratory. 

tacts with wood-using industries, 
promising wood-utilization projects 
other research organizations. 

recommend the compilation 
and release industry and the 
general public all research informa- 
tion and data. 

The Advisory Committee not le- 
gally designated policy-making 
administrative group, but 
its intimate contact with the forest 
products industries and research, its 
advice and counsel are sought 
matters Laboratory policy and 
administration. 


Financial Support 


Financing the state’s forest prod- 
ucts research program, which was 
first small direct legislative appro- 
priations ($25,000 1941-43), was 
supplemented 1947 the estab- 
ber. This tax cents per thousand 


board feet was placed all tin 
excess 25,000 board feet har. 
vested each operator state. 
The income from the tax was 
after deducting the cost 
the State Tax Commission, per 
cent for forest products 
the Oregon Forest Products 
tory and per cent for 
agement research the De. 
partment Forestry. Income the 
Laboratory from this source aver- 
aged over $200,000 per year. 
ing termination the 1947 sev 
tax June 30, 1953, 
harvest tax became effective. new 
tax assesses for research per 
thousand board feet all tim! 
cents per thousand the 
from certain forest lands 
Oregon for the establishment 
emergency forest fire fund. 


Provision made for 
Board Forestry accept 
for the furtherance 
search. Donations permit 
work particular project one 
area investigation enabling the 
Laboratory employ additiona! tech- 
nical assistants temporary basis. 

Provision made also for the Labo- 
ratory receive income State- 
owned patents originating the Labo- 
ratory. The State Board Forestry 
authorized sell, transfer, 
assign any patent rights acquired 
the State from any employe the 
Laboratory. Income from this source, 
after deducting incentive 
the inventor, divided cent 
the State’s General Fund 
per cent special account use 
the Laboratory. 


Administration the 


The State Board Forestry, 
erating with the School 
sponsible for Laboratory policy 
mination. this, the Board 
the Advisory Committee the 
Forest Protection and 
Committee which was establis! 
1953 administer research and 
fire funds collected under new 
timber harvest tax. 

From 1941 1953 the the 
School Forestry Oregon 
College was law the Direc 
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for over-all management control, but 
was authorized employ Managing 
Director handle the internal admin- 
istration the Laboratory. 


Although 1953 amendment the 
governing laws eliminated 
the position Director, the Dean 
the School Forestry still 
prominent role the administration 
member the State Board Forestry, 
the Advisory Committee, 
and the Forest Protection and Conser- 
vation Committee. Through member- 
ship these policy-making advisory 
groups and through the close coopera- 
tion the Laboratory and the School 
Forestry, Dean Paul Dunn con- 
tinues lend the benefit his expe- 
the program. 


The internal administration the 
Laboratory unchanged, although the 
Managing Director now appointed 
the State Board Forestry. 


Physical Facilities 


The Laboratory housed the 
Industrial Research Building, located 
the edge the Oregon State Col- 
lege campus Corvallis. This build- 
ing modern, two-story, 
structure having ground- 
floor dimensions 300 feet. 
was provided the State Board 
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search. For the present, the Forest 
Products Laboratory sharing the 
building with the Department 
Chemical Engineering Oregon State 
College; the Laboratory occupies about 
one-half the building. Space allo- 
cated chemistry and chemical utili- 
zation, wood technology, wood season- 
ing, wood preservation, fiberboard, 
plywood, timber mechanics, four con- 
trolled temperature-humidity rooms 
and wood working shop. The build- 
ing also houses business office, six 
staff offices, and library. 

1951, one-story, laminated- 
arch, frame building was constructed 
adjacent the Laboratory, with Labo- 
ratory funds, provide additional 
space. This structure houses the stock- 
room, machine shop, experimental gas- 
turbine project, wood and bark grind- 
ing equipment, and two Laboratory 
vehicles. 

The Laboratory already possesses 
much the basic equipment essential 
for wood research and for the dupli- 
the research program expands 
cover different fields wood utiliza- 
tion and processing, essential equip- 
ment purchased, designed and 
assembled the Laboratory shops, 
meet the problems presented. Full 
made also the equipment avail- 
able cooperating agencies. When- 
ever practicable, cooperative research 
projects are conducted the industrial 
plants where they are initiated. 


AS 
OF ware SPECK 
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Laboratory Staff 


includes chemists, engineers, and 
wood technologists. Fourteen are em- 
ployed the division physical re- 
search, four the division chem- 
ical research, and three 
service. The remaining two are the 
managing director and the technical 
editor. addition the technical 
staff, the Laboratory employs eight 
skilled semi-skilled workers for 
shop and maintenance duties, as- 
sistants research projects; office 
clerical staff six under busi- 
ness manager; and from three six 
part-time workers, depending upon the 
number active projects. average 
four graduate students are engaged 
graduate research projects related 
the Laboratory program. Most 
these have worked the field wood 
bark chemistry. 


Dr. Kurth, graduate the 
division chemical research and de- 
velopment. His industrial research ex- 
perience includes one year with the 
Pont Company and two years 
research director the Gulf States 
Paper Corporation. has spent 
total six years chemical research 
with the Forest Products Labo- 
ratory and five years with the Institute 
Paper Chemistry. His wartime duty 
with the Headquarters, Army Service 
Forces, responsibility for 
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Oregon Forest Products Laboratory. 


standards and specifications army 
items supply and equipment involv- 
ing lumber, paper and chemicals. From 
1943 1945 also served army 
representative the Lumber and 
Lumber Products Division and Pulp 
and Paper Division the War Pro- 
duction Board. has been chief 
the Laboratory’s chemical research di- 
vision and professor wood chemis- 
try Oregon State College since 1945. 


Espenas, who heads the divi- 
sion physical research and develop- 
ment graduate the New York 
State College Forestry and Univer- 
sity California. Following industrial 
experiences lumber seasoning 
served technologist the United 
States Forest Products Laboratory from 
1942 1947 with assignments kiln 
drying, chemical seasoning 
war-time packaging program. 
joined the OFPL staff 1947 head 
the Laboratory’s work seasoning, 
and has directed the short course 
lumber seasoning each year since 1948. 


dustry service, graduate the Col- 
lege Forestry, University Wash- 
ington, with many years industrial 
research and production experience. 
This includes four years quality 
control, research and inspection expe- 
rience with furniture manufacturers, 
twelve years wood technologist 
with Rayonier, Inc., and four years 
charge pilot plant operations 
fiberboard and adhesives for the Ply- 
wood Research Foundation. joined 
the Laboratory staff 1951. 


Wood technologists engineers 
charge the several sections the 
division physical research are 
younger men but, total, posses years 
industrial, armed service 
search experience. Coming they 
from several sections the country 
they bring breadth ideas and view- 
points apply the Laboratory’s re- 
search program. 


Scope the Research Program 


The original 1941 law provided for 
the initiation research improve 
the utilization residues arising from 
the harvesting forest crops and from 
the manufacture lumber and other 
forest products. was appropriate, 
therefore, that first research efforts 
should directed toward determining 
the quantities sawmill residues 
available and possible uses for these 


materials. Since sawdust, slabs, and 
edgings constitute the bulk unused 
wood, the costs converting these 
materials into fuel and transporting 
the fuel various methods large 
consuming centers were studied. 

the needs the wood industries 
became more apparent, the scope 
Laboratory activities broadened in- 
clude work salvage logging and 
utilization logging wastes and sec- 
ondary species. turn came projects 
the chemical utilization wastes, 
the improvement lumber products 
through better seasoning and preserva- 
tion methods, and basic studies the 
physical and related properties 
wood and component parts wood 
products. 

Approximately eighty major 
gations and fifty minor tests have been 
completed since the inception the 
program. The major investigations are 
outlined Figure The unlisted 
minor tests are principally tests under- 
taken the request individual 
companies agencies. Requests for 
assistance this type are accepted 
when: 


The work will promote improve- 
ments wood utilization. 

The studies cannot performed 
readily elsewhere. 

The work fits with the general 
research program and will con- 
tribute additional knowledge 
the particular field investiga- 
tion. 


Major Research Projects 


The projects shown Figure arc 
those which have required several 
months several years for completion. 
number these projects are current 
and few are described briefly 
illustrate major activities the Labo- 
ratory. 

Extractives from Douglas-fir Bark: 
Since the tremendous tonnages bark 
brought Oregon sawmills, plywood 
plants and pulp mills each year has 
had little value the plants, early 
research efforts the Laboratory were 
directed the chemistry barks and 
properties, and potential uses bark 
products. Under Dr. Kurth’s leader- 
ship the Laboratory’s division chem- 
ical research made systematic inves- 
tigation the bark each important 
timber species the state. 

The basic investigations revealed 
that Douglas-fir bark not only was 


available the greatest volume but 
contained products offering the great- 
est commercial promise. result, 
major research project the Labora. 
tory has been intensive investigation 
products obtainable from Douglas. 
fir bark. 


Results have shown that three 
tractives are obtainable quantities 
sufficient offer commercial promise. 
These are (1) wax, (2) tannin. and 
(3) flavanoid substance, 
quercetin. 


anticipated that suitable ex- 
traction and refinement one 
fraction Douglas-fir wax wil! pro- 
vide high-grade domestic wax 
parable carnauba wax. Major uses 
would polishes and carbon paper. 
large eastern firm has underiaken 
pilot plant investigations wax pro- 
duction from Douglas-fir bark and 
may within year decide 
such wax commercially 
the process developed the 
tory. 

Douglas-fir tannin, available 
bark yields from pez cent, 
compares favorably with 
tannin for all the major indu trial 
uses, including use leather tanning, 
oil well drilling muds, and 
tion low-grade iron ores. Its 
mercial appears feasible, 
especially tannin extraction 
bined with the recovery other 
able bark constituents. 


Douglas-fir bark provides one the 
richest domestic sources 
substances. Some flavanoids 
min-P and are excellent antioxidants 
for the prevention rancidity fats 
and oils. Dihydroquercetin, flavanoid 
substance found substantial quan- 
tity Douglas-fir bark (from 
per cent yield), has aroused im- 
mense interest since being reported 
the Laboratory. 


Manufactured Products from 
effort the Laboratory has dealt with 
fiberboard and particle-board 
Research projects this field 
included: 


Properties various for 
wet-process hardboard. 

dry-formed hardboard. 

ers for wood 
duction. 

board testing cooperation with 
the new hardboard 


The surplus wood residue 
rials developed sawmills and ply- 
wood plants Oregon creates 
mendous utilization problem. Since 


1954 


FEBRUARY, 


board products offer one the more 
promising means utilizing such ma- 
terials volume, this field 
has received major attention. 

efforts the Laboratory 
this contributed the establish- 
ment Ralph Chapman the first 
hardboard manufacturing plant the 
Pacific Northwest. 


Wood Roof and Wall 
order provide en- 
gineers and architects with more data 
the strength wood construc- 
tion, the Laboratory has carried 
wood-structure testing program. Upon 
the advice structural engineers the 
test program has been limited roof 
and wall diaphragms. Results the 
tests point the way stronger and 
more efficiently designed diaphragms, 
thereby keeping wood stronger 
competitive situation. The West Coast 
Lumbermen’s Association and Associ- 
ations Structural Engineers have 
desired tests; coordi- 
nated past, current 
studies; and made quick use the re- 
sults designing structures. 


Vapor-drying Studies: The 
Colquitt Company Spartanburg, 
South Carolina, originator the 
vapor-drying system conditioning 
wood prior preservative treatment, 
has been active cooperator with the 
Laboratory for several years. The con- 
ditioning western woods this 
method was investigated early. More 
recently, studies the vapor drying 
thick softwood lumber and refrac- 
tory hardwood species have been 

Western Hardwood Utilization: 
the firm belief that Oregon hard- 
wood constituted valuable, but little 
used, resource the Laboratory under- 
took provide potential producers 
and users with complete information 
these species. This has required 
such varied research as: 


Strength and related properties 

Seasoning tanoak, madrone, 
chinquapin and alder. 

Economic studies the utiliza- 
tion alder. 

Experimental production tan- 
oak veneer. 

Application log and lumber 
grades alder and maple and 
the resulting lumber 
covery. 

Collection and dissemination 
data the availability, proper- 
ties and uses Oregon hard- 
woods. 


Preservative studies improve the 
wood and wood prod- 
ucts have been extensive but will not 
described detail they are 
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Other lines research, such the 
cooperative investigations wood 
hydrolysis and the several utilization 
surveys, are shown Figure the 
interest brevity these will not 
described further. 

The primary objective the pro- 
gram includes the early dissemination 
research results through the prep- 
aration and distribution reports. The 
Laboratory has already prepared more 
than 100 publications, including tech- 
nical bulletins, journal articles, infor- 
mation circulars, etc. recent venture 
release “Laboratory bet- 
ter aquaint the State’s industries with 
the activties and facilities the Labo- 
ratory. list Laboratory publica- 
tions available request. 


Cooperation 


The policy the Advisory Com- 
mittee and the Laboratory co- 
operate fully with all agencies, both 
public and private, within outside 
Oregon, order assemble, de- 
velop and make available ideas 
techniques that will contribute 
fuller utilization the 
source. This policy aids minimizing 
duplication work and permits 
more efficent use research funds 
and personnel. 

The advice and 
plied public agencies (both state 
and federal), associations, educational 
institutions, professional societies, pri- 
vate concerns and individuals have been 
invaluable shaping the research 
program. Many have cooperated fur- 
ther contributing materials, money, 
man-power data for current 
projects. 

Cooperation has been extensive with 
such federal agencies the 
States Forest Products Laboratory, the 
Pacific Northwest Forest and Range 
Experiment Station, Bonneville Power 
Administration and Bureau Land 
‘Management. 

Cooperation with such groups 
the West Coast Lumbermen’s Associa- 
tion, Western Pine Association, Doug- 
las Fir Plywood Association, Hard- 
board Association, 
neers Associations Oregon and 
California, and American Wood Pre- 
Association has proven mutu- 
ally beneficial. 

Cooperation with Oregon State Col- 
lege has been major factor the 
success the program. Building 
space and library facilities have been 
made available the Laboratory since 
the initiation the program. addi- 
tion, several divisions the Co'lege, 
notably the Schools Agriculture, 
Engineering, Forestry and Science, 
the Agricultural and Engineering Ex- 
periment Stations have cooperated 


Typical equipment Laboratory. 


specific projects. The lo- 
cation the campus has also encour- 
aged graduate student research for- 
est products the benefit both the 
Laboratory and the College. The For- 
estry Research Foundation has financed 
several graduate Fellowships for study 
Laboratory projects. 

The State Forestry Department has 
shared responsibility with the Labora- 
tory for several projects that were 
concerned with both the management 
and utilization timber, 
contributed helpful advice 
ance many instances. 

Private cooperators have 
numerous that any attempt 
them might result failure men- 
tion valued contribution. The will- 
ingness vrivate concerns furnish 
advice, data, materials and money has 
been important factor the suc- 
cess the program. Their assistance 
not only has assured 
cost and earlier completion 
work, but has provided the benefit 
broader experience planning re- 
search and applying results. 


Advisory Services 


gram the Laboratory has been called 
upon provide extensive advice 
individuals and industries all mat- 
ters pertaining the production and 
utilization wood and wood base 
products. These advisory services take 
the form answering written 
for information, conferring with vist- 
tors who bring their problems the 
visits industrial plants 
the causes difficulties, and 
recommendations for their correction. 

These services are those that com- 
mercial laboratories consulting 
neers would find too varied too 
are primarily advisory nature. 
total, the services makes heavy de- 
mand staff time but are justified 
order that greater returns may ob- 
tained from Oregon’s timber resource. 
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Some Non-Destructive Tests For Wood: 


State University New York, College Forestry 


GEORGE KITAZAWA 


Reviews non-destructive methods testing wood now use 
and potential methods yet not accepted industry. Improve- 
ments developments needed gain acceptance these latter 


tests are outlined. 


Introduction 


URING THE PAST DECADE consider- 

able interest has focused non- 
destructive testing methods applicable 
wood since the methods are unique 
that the samples remain undamaged 
and therefore from the standpoint 
quality control total inspection can 
carried out. for research use the 
methods allow repeated measurements 
under various test conditions indi- 
vidual samples and thereby permit the 
collection highly quantitative data. 
Markwardt (16) has noted that rapid 
practical non-destructive tests remain 
one the important unsolved prob- 
lems for the strength evaluation 
wood. This natural where the ex- 
isting methods have been generally 
destructive. Similar unsolved problems 
prevail other fields enginering 
materials. This paper survey 
non-destructive tests now use and 
those that may have eventual applica- 
tion wood. 


Hanstock (9) his survey tests 
for metals has given excellent 
background for outlining series 
comparable tests for wood. Yet, due 
the porosity and non-metallic nature 
wood number these tests 
not apply. the other hand, wood 
has certain features that permit in- 
spection procedures not possible with 
the metals. 


the term denotes, non-destruc- 
tive testing the evaluation mate- 
rials without damage. There are 
number tests that alter min- 
ute way the properties sample; 
however, these are listed here non- 
destructive since they can readily 
used for lumber without changing the 
quality the end products. 


Given sample wood, number 
major properties can listed, such 
mechanical, electrical, acoustical, 
chemical, thermal, etc. Where such 
properties can evaluated non-de- 
structively, may have technique 
for measuring quality. the case 
most materials, the first characteristic 
that strikes the mind appearance and 

Presented meeting the Forest Products 


Research Society, Northeast Section, November 
5-6, 1953, at New Haven, Conn. 


the evaluation various phases 
this has been the first non-destructive 
test developed for wood. 


Visual Inspection 


may seem facetious introduce 
this particular method the survey; 
yet, illustrates brief what non- 
destructive test is. The grading rules 
for logs and lumber have been the 
main standards for the industry. 
wood products manufacture visual in- 
spection proceeds along part all 
the production line. The inspection 
kiln loads the skilled operator, 
the determination type and degree 
decay the pathologist, the nature 
insect infestation the entomolo- 
gist and the recognition abnormal 
wood are few other examples. Vis- 
ual inspection has its limitation and 
with the more refined use wood 
other tests have become necessary. 


Radiography 


The application X-rays 
study solid materials well-known. 
the X-rays usually emanate from 
point source, considerable analysis 
required interpret the absorption 
patterns for the inspection process. 
number such studies have been car- 
ried out for wood. The first investi- 
gation X-rays inspection tool 
for poles was conducted Zucker 
(25). found that X-rays provided 
better inspection procedure than the 
boring test determining 
portion sound and unsound wood. 
west coast mill has successfully lo- 
cated metal objects, stones and pitch 
portable fluoroscope. Gregory (8) has 
reported that termite cavities can 
distinguished from decay pockets. 
Likewise, the presence insects 
timbers can detected X-rays 
mentioned the English (7). Due 
the nature the divergent 
through the three dimensional object 
and the necessity interpretation 
the pattern depth, X-rays have 
limited use the detection minute 
features. Nevertheless for certain uses, 
they play important role. 


Recently fluoroscopic inspection 
screen rather than aphic 
plates has become important qual- 
ity control device with the 
ments design resulting new 
final inspection procedure, ad- 
vantages that many views the 
same sample can taken that 
plates are required. The 
important supplementary tool 


ography. 
Magnetic Metal Detecto: 


saw and veneer logs may often 
the production output, and early 
detection and removal metal 
are highly desirable. de- 
vices, some based surplus 
cally designed for the location fer- 
rous metals wood. 

Walters (24) describes two types 
mine detectors where the limit de- 
tection ferrous metals five 
inches. The maximum distance de- 
tection depends the size the 
metal fragment. German 
reports instrument will 
detect small iron objects distance 
5.5 cm. and cm. fragment 
20-30 cm. Thus, the maximum range 
from five inches foot. The 
magnetic detectors offer another non- 
destructive approach the location 
metal timber. 


Surface Roughness 


the surface roughness wood 
working machinery the 
finished surfaces. Profile 
equipment designed for testing 
surfaces appears some instan 
satisfactory for tracking the ugh- 
ness planed surfaces and for 
cating differences wood 
The commercial instruments 
through sensitive stylus actua 
microinch recorder through 
circuits. However, apparer that 
single traverse not sufficient 
nique has also been employed ob- 
has shown that incident lightin 
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surface roughness. 
have employed simi- 
lar for evaluating smoothness 
Lutz (15) has described 
nique for measuring roughness 
method. 


tainly type 


Surface Stresses 


presentation surface stresses 
falls the category non-destructive 
provided the stresses involved 
are below the elastic limits the 
investigated. Dial and tical 
have been the 
years two new developments 
have additional tools, espe- 
cially the field materials testing. 
The the use brittle lacquers 
and second the electrical wire strain 
Certain features both make 
these useful tools the analysis 
wood products and especially wood 
structures (6). 


Color Tests 


These tests usually depend the 
color reaction woods certain 
chemicals. For example, the red and 
white oaks are easily and rapidly sepa- 
sodium nitrate solution application, 
practical test for the selection oak 
ship timbers. This and number 
other methods for distinguishing spe- 
cific woods are given Stearns and 
Hartley (22). 


Slope Grain and Hardness 


the strength, warping and ma- 
chining characteristics wood are 
influenced partly slope grain, 
the rapid measurement this gives 
index the quality lumber 
veneer its end use. The well-known 
procedure has been established 
F.P.L. along with other methods 
for detecting slope grain (1). 

Heiden (12) describes portable 
hatdness tester which the compres- 
sion strength wood measured 
inversely the depth punch de- 
pression. Both the scribe and hardness 
tester damage the wood surface and 
therefore are limited the raw mate- 
tial. Nevertheless, these are classed 
non-destructive the surface area in- 
volved usually small and can 


Radioactivity 


The technological effect atomic 
energy has been enormous and with 
the commercial availability num- 
ber radioactive substances the ave- 
wood research have broad- 
ened. since the war radioactive tracer 
have been found use- 
ful tools for studying the passage 
into wood. Studies have 
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been carried out the Bell Telephone 
Laboratories (2) the concentration 
and distribution radioactive stron- 
tium sections poles. Peter (18) 
has carried out similar investigations 
with radioactive mercury. 

Radioisotopes can also applied 
the measurement density thick- 
ness wood products the absorp- 
tion the radiation function 
primarily these two factors. Sander- 
mann (20) mentions paper measur- 
ing device based the absorption 
beta radiations. comparable instru- 
ment has been incorporated into the 
paper thickness control mills 
this country. Exploratory work the 
College Forestry, State University 
New York, has shown that suit- 
able beta emitters may have promise 
for density measurements. However, 
for the particular emitter available only 
the very low density boards could 
tested 4/4 thickness, the range 
being approximately 1/4 for the 
heavier woods 4/4 for the lighter. 
the other hand, gamma radiation 
has been found too highly pene- 
trating for lumber. may that 
softly penetrating gammas will prove 
satisfactory for timbers and even lum- 
ber. The initial strength radiation, 
the wavelength distribution 
life period are some considerations 
the selection suitable emitters for 
wood. 


Electrical Moisture Meters 


Electrical moisture meters are ex- 
cellent examples instruments whose 
are non-destructive. Among 
number electrical properties, di- 
rect current resistivity and the dielec- 
sensitive changes wood mois- 
sensitive chanages wood mois- 
ture and less the other wood 
variables. Two distinct types mois- 
ture meters have been developed based 
these electrical properties. The 
needle-electrode and the contact-elec- 
trode types are widely used the 
industry. addition spot testing 
for moisture, the electrical moisture 
meters have been modified for con- 
tinuous moisture detection reported 
Hefferline (11) and Partch (17). 

the moisture content changes 
during the progress decay wood 
along with other factors, Richards 
(19) has suggested the possible use 
electrical test for decay based 
extensive experimental work. The 
detection incipient and early decay 


‘by non-destructive means consid- 


erable importance wood users. 
present decay detected impact 
toughness tests usually destructive. 


Vibration Tests 


Some the measurements vibra- 
tion for investigating the mechanical 
properties wood are resonance, 


pulse and continuous wave transmis- 
sion, and internal friction damp- 
ing. The frequency range may from 
subsonic ultrasonic. 

The resonance techniques are famil- 
iar ones and have been adopted for 
the vibration testing standard beams 
(3). similar technique has been de- 
veloped for testing plywood plates 
panels (10). The tests give the reso- 
nant frequencies which turn are 
related the elastic stiffness prop- 
erties the samples. Since the stresses 
due the vibration are low, these are 
non-destructive. 


Firestone set practical defect- 
detecting instrument for metals using 
pulsed utrasonic energy high fre- 
quencies (4). modification employ- 
ing lower frequencies served the 
dynamic testing concrete and wood 
Leslie (14). Work the College 
Forestry Syracuse with equip- 
ment like design has shown that 
shock pulses can transmitted 
through eight feet wood along the 
The sound velocities through 
irregularly shaped specimens wood 
can easily the pulse 
technique where would practic- 
ally impossible resonance methods. 
sound energy gradually dissi- 
pated its travel through wood, the 
rate energy loss attenuation serves 
index the quality material 
the sound path provided there 
reflection energy off the side 
walls the sample. For example, 
voids sandwich material can 
located from the attenuation profile 
obtained from 
transmission (5). 


The internal friction damping 
wood another property wood 
obtainable from the vibration tests. 
The sensitivity the damping capac- 
ity treatment has been special 
interest the investigators metals 
and alloys (23). Although much basic 
data have been accumulated the 
internal friction different kinds 
wood the various vibration tech- 
niques compiled Hearmon (10) 
and Kollmann (13), little informa- 
tion available the influence 
wood variables internal friction and 
the possible applications ngn- 
destructive testing. Thus, one the 
objectives studies internal fric- 
tion would obtain empirical re- 
lationships between this and the con- 
ventional mechanical tests. 


Summary 


The non-destructive tests listed here 
represent some those use and 
the potential methods yet ac- 
cepted industry. The future develop- 
ment non-destructive testing proce- 
dures will hinge largely the match- 
ing through research the physical 
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niques which are most sensitive 
their response changes these 
properties. There will undoubtedly 
single test suitable for wood evalu- 
ation. the case the present 
comprehensive mechanical testing 
wood, number non-destructive 
methods must tied give 
over-all measure quality. The pre- 
diction how particular wood prod- 
uct will react under service conditions 
will strengthened the use non- 
destructive methods. 


Literature Cited 


Anderson, A., Koehler, and 
Krone. 1945. Instruments 
for rapidly measuring slope 
grain lumber. F.P.L. Report 
No. 1592. 

Bell Laboratories. 1950. Radio- 
active isotopes timber preserva- 
tion studies. Bell Lab. Record 

Brown, P., Panshin, and 
Forsaith. 1952. Textbook 
wood technology—Vol. Mc- 
Graw-Hill. 

Carlin, 1949. Ultrasonics. Mc- 
New York. 

Chance Vough Aircraft. 1946. 
Inspection Metalite panels with 
the use the Brush Hypersonic 
Analyzer. Report No. A-3761 

ringer. 1944. Stress determination 


bo 


wood structures. Exp. Stress 
Analysis 

Forest Products Research Board. 
1952. Forest Products research. 
Stationery Office. 

Gregory, 1940. X-rays and 
timber defects. Div. For. Prod. 
Report No. 76. Australia. 

Hanstock, 1951. The non- 
destructive testing metals. The 
Institute Metals. London. 

10. Hearmon, 1948. The elas- 
ticity wood and plywood. 
Stationery Office. London. 

11. Hefferline, 1952. Continuous 
moisture detection lumber. Jour. 

12. Heiden, 1942. Beitrag zur 
zerstorungsfreien holzprufung. 
Holz als Roh- und Werkstoff 5:6: 

13. Kollmann, 1951. Technologie 
des holzes und der holzwerkstoffe. 
Berlin. 

14. Leslie 1949. Pulse techniques 
applied dynamic testing. 
A.S.T.M. Special Tech. Pub. No. 
101. 

15. Lutz, 1952. Measuring rough- 
ness rotary-cut veneer. Timber- 

16. Markwardt, 1952. More un- 
search projects from A.S.T.M. 
committees. A.S.T.M. Bulletin 
No. 180. 

17. Partch, 1950. Defect detec- 

tion equipment. Proc. F.P.R.S. 

180-184. 


Keeping Laboratory Records for Patent 


EUGENE FARLEY 


Patent Lawyer, Portland, Oregon and Tacoma, Washington 


Describes detail the methods for keeping daily records 


invention progresses. Necessity for preparing records 
such way that they are obviously authentic stressed. 


UNFORTUNATE FACT that 
many technically trained people are 
reluctant keep careful laboratory 
records their research and develop- 
ment work. highly important, 
however, that such records kept. 
Laboratory records summarize the work 
done and hence are available re- 
fresh the memory the worker the 
for further research conducted 
himself others. Also, such 
records serve the important function 
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protecting inventions, and the 
primary purpose this discussion 
consider the manner which this re- 
sult afforded, well indicate 
the proper manner keeping labora- 
tory records that they will furnish 
competent evidence their content. 


Laboratory records protect inven- 
tions assisting the preparation 
the patent application covering 
invention. Such application must 
contain complete description the 
invention, its mode operation, and 
its advantages over the prior art. The 
logical and best place for this 
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information the laboratory 
ords. 


After the patent application has 
been filed, laboratory records are use- 
ful providing information which 
may employed overcoming refer- 
ences cited the Patent Office. Thus, 
during the prosecution the 
tion technical article may pub- 
lished, patent issued that 
but does not claim the subject matter 
the invention. When such 
ence cited the examiner, may 
overcome the inventor car make 
proper showing completion his 
invention prior the date 
ords then may consulted for the 
necessary information and prove his 
point the response the 
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citation desirability may include photo- 
copies pages his records. 

Also during the period its prose- 
cution the inventor’s application may 
placed interference with the con- 
application another for the 
purpose deciding who the first 
inventor. these proceedings may 
conception the invention, running 
dates showing diligence pertecting 
it, and the date reducing prac- 
tice. after the patent issues, 
sometimes necesary during litigation 
prove the fact that the invention 
was made early date order 
confirm the validity the patent. 
kept laboratory records obvi- 
ously will supply the needed informa- 
tion for these purposes. 

the contingencies referred above 
may, and often do, arise many years 
after the laboratory work 
completed. This makes primary 
importance that adequate records 
kept. 

Avoid Fraud 

One guiding precept kept con- 
stantly mind when keeping labo- 
ratory records that such records, like 
wills, must maintained form 
which will avoid the possibility 
fraud. Accordingly, the records should 
kept bound notebooks having 
serially numbered pages. Separate note- 
books, possibly supplemented 
diary, may used each separate 

desired, each notebook may 
interleaved with perforated sheets 
removable carbon 
copies. The bound original then may 
filed and the extracted sheets used 
for reference. 

preferable use ink indel- 
ible pencil when making entries. Avoid 
making erasures. error made, 
strike out, leaving the stricken por- 
tion legible that may explained 
later. 

Write legibly. Avoid the use code 
numbers unless key available. 
Date each entry and keep the entries 
strictly date order. Line out all 
blank spaces. Keep the notebook cur- 
rent. that the name and 
are prominently placed it. 
sure that each entry properly 
authenticated and witnessed. File the 
notebook safe place and not 
discard after period few years. 
has been emphasized above, note- 
books often are particular interest 
many years after the work has been 

The second guiding precept 
kept mind relative laboratory 
make them complete and 
understandable. All the work done 
recorded and summarized 
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able outsider. preferably 
should organized and written 
that trial judge, other person who 
may not technically trained, may 
gain understanding the invention 
reading it. 

Accordingly, desirable that the 
records organized somewhat the 
same manner that engineering, chem- 
istry physics laboratory records are 
kept students academic courses 
these subjects. Preface the entry 
with general statement the pur- 
pose object accomplished. 
Mention the disadvantages the prior 
art procedures which sought 
overcome. Record detail the equip- 
ment and materials employed, the pro- 
portions any ingredients, the pro- 
followed, and the test data 
obtained. Note particularly any 
unexpected result. 

Keep mind that patent cases have 
been won lost because the inventor 
noted note his note- 
book such simple circumstances that 
reaction mixture was cooled the 
introduction ice into the mixture. 
Refer incorporate supporting 
materials, such correspondence, 
gtaphs, photographs, blue prints, shop 
records, flow plans, and invoices for 
equipment and materials. All these 
items help complete the record, estab- 
lishing the fact conceiving in- 
vention and working diligently 
reduce practice. 

After experiment has been com- 
pleted, state the conclusions reached. 
Use positive terms. Show satisfaction 
with the experimental results. Avoid 
negative and derogatory state- 
ments concerning them. Keep mind 
that order demonstrate the fact 
having made invention the test 
results need only confirm the theory 
the invention and show that feas- 
ible and operable. need not per- 
fected its final stage, since rec- 
ognized that improvements equip- 
ment and operating procedure may re- 
sult from future work. 

third guiding precept kept 
mind when preparing laboratory 
records that the records must duly 
authenticated and corroborated. This 
the most important require- 
ment all, since, not present, the 
entire record may prove ineffec- 
absolutely necessary that the fact 
making invention established 
through the testimony corrobo- 
rating witness. 


Witness Each Page 


Hence important that not only 
should each page the notebook 
signed and dated the but 
also that cach page should signed 
and dated corroborating witness. 


The form used for witnessing vari- 
able, but simple entry such 


Witnessed and understood 
October 13, 1953 
John Jones 


This preferably placed 
the lower portion the shcet. The 
date set forth the date wit- 
nessing, not the date doing the ex- 
perimental work. therefore follows 
that the witnessing 
promptly the date making the 

also highly that the 
witness someone who understands 
what witnessing. Accordingly, 
the signature secretary, clerk, 
notary, other who tech- 
nically untrained and cannot under- 
stand the disclosure, techni- 
cally trained person whom the in- 
vention has not been explained, 
ineffective. The witness 
should someone who has seen 
familiar with the environment 
which the work being carried out, 
the laboratory, shop plant. 
general, the witness should know 
enough about the invention which 
witnessing that the information 
would not lost the inventor 
should become unavailable. 


logical person secure wit- 
ness co-worker supervisor who 
has followed the work done the 
inventor and therefore familiar with 
it. should kept mind however 
that the co-worker supervisor 
joint inventor, not proper 
witness. Still further, should re- 
membered that witnessing inven- 
tion, the witness disqualifies himself 
from thereafter claiming that the 


inventor the subject matter which 
has witnessed. 


Prove Tests 


After the preliminary work has been 
done and duly recorded the labo- 
ratory notebook, there comes time 
when laboratory plant tests prove 
the validity the theory 
and the feasibility the proposed in- 
vention. other words, the invention 
has been reduced practice. Witness- 
ing and corroboration the reduction 
practice particular importance. 
essential that the witness thor- 
oughly understand the invention. 
the invention mechanical, must 
study the machine, witness its opera- 
tion, and understand the manner 
which operates. 


witness must trace and understand the 
circuit and know what accomplishes. 
matter, the witness must know what 
the constituents are, the proportions 
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employed, and the function each 
or, any event, the net result com- 
bining them. the invention 
chemical process, the witness must 
know the identity the reagents em- 
ployed, their relative proportions, the 
procedural steps used, and all the op- 
erating conditions. chemical reagents 
are employed, the witness must know 
his own knowledge that the reagents 
are those claimed. other words, 
cannot take the statement the in- 
ventor that given reagent bottle con- 
tains stipulated chemical substance. 


Thus will seen that with re- 
spect corroboration the reduction 
practice the invention, de- 
sirable have the invention repeated 
the corroborating witness, particu- 
larly the invention chemical 
invention, using reagents which can 
identify The test should 
made, possible, under service condi- 
tions, keeping mind that these may 
even simpler and less rigorous than 
certain laboratory testing procedures. 
The corroborating witness then 
position assert that the invention 
actually has been reduced practice. 


From the foregoing, apparent 
that keeping laboratory records which 
meet the strict legal requirements de- 
manded records this class may 
tedious and time consuming pro- 
cedure. for one reason another 


they are not kept this manner, 
suggested that when the inventor has 
reduced his invention practice, 
prepare that time supplementary 
memorandum work summary which 
conforms strictly all the require- 
ments. 


Thus should prefaced with 
statement objectives, followed 
complete description the invention, 
including sketches, list materials 
employed and their proportions, 
description operating procedures, 
etc. This should followed con- 
clusions affirming the successful reduc- 
tion practice the invention, per- 
haps the manner which 
the prior art difficulties. 
This disclosure should dated and 
signed the inventor and witnessed 
one more persons who under- 
stand the invention and who, their 
own knowledge, can attest the accu- 
racy all the items disclosed 
the memorandum. 


the date preparing this 
memorandum, the inventor then will 
have properly authenticated docu- 
ment establishing the fact his hav- 
ing made the invention. This may 
somewhat later than the date which 
might have established his labo- 
ratory records were kept properly. 
However, may antedate con- 
siderable period the filing date his 


patent application and therefore 
useful him later on. 

Thus, conclusion, from patent 
standpoint, laboratory records are 
ful preparing patent applications, 
overcoming references cited the 
examiner during prosecution the 
application, and proving Priority 
invention both interference 
ings during the pendency the 
cation and litigation 
the issuance the patent. Complete 
and current records should 
form which avoids the 
fraud. Supplementary and supp 
records all kinds should 
and incorporated whenever sible. 
The conclusions reached should 


set 
forth positive terms, clearly 
lishing the fact that the has 
been completed. 

thenticated, and reduction «tice 
rated someone who understar the 


invention, who has witnessed exe. 


has carried out The 
corroborating witness should dis- 
interested possible, sarily 
must not joint The 


resulting records then will 
which are acceptable proo and 
that the inventor will able 
cure valid patent his 


What’s New the Forest Products Laboratory the 
Field Wood, Paper, Resin 


the meeting the Midwest Section the Forest Products 
Research Society Madison last July, representatives the 
Forest Products Laboratory discussed some potential new products 
the field wood, paper, resin combinations. What follows 


report that discussion. 


Herbert Fleischer, FPL (Modera- 
tor): The first speaker the panel 
discussion will Robert Seidl 
our Pulp and Paper Division. Mr. 
will discuss the papers, the im- 
pregnating resins, and the treating 
processes used make overlay 
sheets. 


Robert Seidl, FPL: The subject 
composite products wood and pa- 
per probably deserves good deal 
more organized attention than our 
laboratories and industries have been 
able give it. study ways 
improving the service wood prod- 


Products Forest Service, 


Wis., Maintained cooperation with the Uni- 


versity Wisconsin. 


ucts and extending the supply 
wood, find more and more uses 
where paper can used advan- 
tage combination with wood. Be- 
cause the Forest Products Labo- 
ratory work extensively with lum- 
ber, plywood, and housing panels 
all kinds, well pulp and paper, 
are always the lookout for ways 
combine these products. 

might begin today asking 
the question, what does paper have 
recommend for use with wood? 
Wood and paper have much com- 
mon all well know; make 
paper take the well-aligned fibers 
they exist wood, jumble them 
all up, then spread them out into 
flexible sheet material that has high 


strength and uniformity. The 
the building block, and the 
properties that can achieve with 
great indeed. can vary dens- 
ity, strength, thickness, 
porosity, brittleness, 
will. Like wood, paper has 
inant grain direction, but not 


Because the excellent 
fibers the plane the 
paper resists checking upon 


ing and provides uniform for 


painting. Although paper has 
been good material when dry, 


has had the bad characteris 
losing practically all its 
when wet. When certain resir 
developed some years ago, 


this difficulty was 


can now very stiff and 
when wet. They lose some 
but not much more than 
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wet dry, can have physical prop- 
point for conservationists, 
made from low-grade 
wood. and can supplement products 
from logs and logs. 


can see that take optimis- 
tic view the prospects .of combina- 
tions wood, paper, and resin. The 
outlined are clear enough, 
but economic factors and the spe- 
cific oducts that can use these advan- 
tages not nearly clear. 


afternoon will apply the less costly 
overlays that are made unbleached 
wood and have low resin con- 
tent. overlays are considered for 
the surface treatment wood, 
wood, veneer, for cross-banding 
sheets plywood. There also, 
course, the large, well-established busi- 
ness involving the costly melamine and 
phenolic plastics that are used 
wood base for tables and counter tops. 


Our studies papers have been 
concerned with the effects types 
fiber, resins, methods resin addi- 
tion, and cure the resin, and the 
way these variables affect strength, 
water absorption, abrasion resistance, 
water vapor transmission, and dimen- 
sional stability. have developed 
standard ways evaluate the ability 
the papers mask defects veneer 
and the dimensional restraint that 
paper can apply veneer. For ex- 
ample, have studied the swelling 
and shrinking treated papers the 
machine and cross mechine directions 
and the swelling and shrinking 
overlaid veneer, and have done good 
deal theorizing the limitations 
bonding material like paper that 
moves both directions material 
like wood that moves principally 
one direction when gets wet. Out 
this developed curves showing 
the stabilizing effects paper 
veneer well the strength and 
stiffness overlaid veneer. also 
developed way computing the 
strength and stiffness overlaid 
veneer from the engineering properties 
the component parts. 


Methods adding resin paper 
were also studied. One way doing 
this, course, make the paper 
and then impregnate it. Another 
the paper the paper 
machine being made. Still 
third blend the resin with the 
fiber the beater and from the sheet 
the presence the resin. Each one 
has and problems. are 
often asked which one best. There 
can simple answer that ques- 
method because many factors must 
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Information overlay papers 
much more understandable when 
related products and use require- 
ments; can discuss the paper itself 
more little after have heard 
more about uses and products. 


Fleischer: Thank you, Bob. Mr. 
reminds little the man 
the newspaper cartoon who was 
standing very proudly next tree 
that had made chopping down 
tree, grinding into pulp, giv- 
ing various chemical treatments, 
then sticking all together again. 
about what are trying 
here. Now like have our 
next panel member tell you little 
about the combination material that 
built using the paper resin- 
treated paper Bob Seidl was talking 
about. Bruce Heebink our Divi- 
sion Wood Preservation will dis- 
cuss overlaid veneer, 
wood, and overlaid lumber products. 


Bruce Heebink, FPL: Bob has given 
you some idea the variables in- 
volved when put resin and paper 
together. were add that 
the factors the base 
and its variables species, moisture 
content, and types—such veneer, 
plywood, and would need 
more time than I’ve been allotted, 
going pass over that phase 
very rapidly. 

Although there have 
radic attempts research 
combinations paper and veneer 
plywood over many years, the work 
really started earnest the Forest 
Products Laboratory early the last 
war with the development resin- 
impregnated paper materials. The 
name was coined for these 
materials. combined papreg with 
various types veneers and made 
satisfactory products that had exceed- 
ingly high strength. Since then 
have broadened our research in- 
clude masking, decorative, and struc- 


overlays. have investigated 


such properties vapor transmis- 
sion, warping tendencies, abrasion, 
masking ability, and durability 
most all these papers veneer 
and plywood. have made 
overlaid veneer and 
wood the scale durability all 
the way from something that good 
only for interior use, such drawer 
bottoms cabinet backs, some- 
thing that entirely boilproof, can 
used for cement forms and boat 
applications, and can left out 
the weather. 

Paper-overlaid products are 
rather familiar, and you can buy 
them one form another 
almost any lumberyard. They are 
available, but that’s not saying that 
all the problems have been licked. 


There are still problems selecting 
exactly the right overlay material for 
the application and problems ap- 
plying the base. also have 
the problem finding new uses; 
these, feel; will pretty much take 
care themselves suitable face 
veneer becomes more scarce. 


Now, the theme the discussion 
this afternoon new the 
Forest Products Laboratory the 
field wood, paper, resin combina- 
tions. Overlaid veneer and plywood, 
although they still may new 
the layman, are longer new mate- 
rials you the wood industry and 
the Forest Products Labora- 
tory. What about overlay lum- 
ber? Would like hide 
piece lumber such things large, 
juicy knots, sound knots, pitch- 
pockets? Are the stresses involved 
high that paper stand them? 
How about the economics? the 
price difference between clear 
board and No. common 
board great enough that can 
apply overlay the poorer mate- 
rial and pay for the labor putting 
and for the material? These 
are some the questions have 
asked. have some the answers, 
but not all them. 


Looking back find that many 
years ago someone the Laboratory 
thought combining paper and 
lumber, and some work was done 
it. However, because the lim- 
itations resins and adhesives avail- 
able that time, the early research- 
ers were considerably handicapped. 
The idea then was that very thin 
overlay, almost the tissue type, 
would used improve the sur- 
face for paintability certain prob- 
lem species. Since that num- 
ber products have come our 
attention that must have one good 
surface, but the base and sometimes 
the back may defective. Two 
common are siding for the 
exterior house and panels that 
might into the base partitions 
kitchen cabinets. 


The problem both these ap- 
plications primarily one mask- 
ing, with painting strong second- 
ary consideration. like mask, 
for those applications, rather large 
pitchy knots, and pitchpockets. Our 
work overlaid veneer 
wood has led believe that the 
best masking sheet rather thick 
sheet impregnated with resin and 
fully cured before applied 
the base. veneer plywood 
base the masking sheet applied 
work with lumber liberally sprinkled 
with pitchy knots and pitchpockets. 
Nevertheless, our first attempt here 
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was use commercial masking 
sheet having high temperature 
phenolic glue one side. ap- 
hot press 275° The expected 
happened; over all 
knots had bleed through, blisters, 
and poor bond. This was also true 
when reduced the press tempera- 
ture 230° 

Next attempted use one 
the new acid-catalyzed phenolic res- 
ins that cure room temperature 
conventional cold press. found 
that No. common white pine 
board liberally sprinkled with knots 
could covered with commercial 
overlay about thousandths 
inch thick that those knots couldn’t 
seen. 

The next step was take num- 
ber boards about inches wide 
and feet long, typical No. 
common white pine, cover them with 
overlay, and put them out our 
test fence the University Farm. 
These were assembled about 
feet square with north and 
south exposure. Along with them 
put out some similar knotty pine 
material without the overlay and 
panel high-grade redwood siding. 
Each panel was painted with two 
typical white house paints the 
north and the south sides. They were 
exposed September 1952, and 
after months the overlaid material 
was excellent condition. There 
evidence the knots, although 
had photographed each piece 
could locate them. 
without the overlay showed all the 
knots. The redwood, you might 
expect, was good shape. 

few pieces similar overlaid 
material were exposed the outer 
wall our veneer mill where 
might moisture work 
through the wall during the winter. 
wanted see would get 
excessive warping blistering. They 
have been since last fall, and 
they are condition. 
There seems warping, and 
the paint about like new. 

another case used white 
overlay that might suitable for 
the base partitions kitchen cab- 
incts. With this overlay are able 
This white overlay, incidentally, may 
clean, white-looking 
should rather casily. 

are only two the many 
potential applications overlay 
low-quality lumber. Others might 
such things house sheathing 
and crating, where material 


lower quality could used, and pos- 
sibly interior wall panelings, where 
would want high-quality over- 
lay and defect-free, 
face. Each overlaid product must 
designed carefully that will 
meet the requirements the use 
for which was intended. doubt 
there will ever all-purpose 
masking sheet that could used 
any base and always provide ac- 
ceptable surface. The overlay com- 
bination resin and paper and the 
method applying the base 
all must chosen carefully the 
best product result. 


Fleischer: have now been in- 
troduced the subject papers, 
resins, overlaid veneer, overlaid ply- 
wood, and overlaid lumber. Perhaps 
more questions have 
than answered. However, that 
you decide. The floor yours 
ask questions, make comments, 
and give the results your 
experience. 

Henry Crandall—Mosinee Paper 
Mills Company: the properties 
paper, such strength, make much 
difference the final product 
does act primarily career for 
the resins? 

Seidl: The paper anything but 
for the resin. The paper 
the overlay and the 
ments its properties and overcomes 
its loss strength when gets wet. 
The resin adds more wet 
paper just carrier for the resin. 

With plywood don’t think the 
strength the overlay matters very 
much, but the abrasion resistance, 
paintability, and density the sheet, 
and its absorbency paint paint 
solvents would make quite differ- 
ence. making overlaid 
venecr, the strength will very 
important, and the right combi- 
nation you can design paper with 
certain and elastic prop- 
erties after resin treatment and cure. 
This paper can combined with 
venecr and prediction made the 
propertics that will result both 
principal directions the overlaid 
product. Because strength impor 
tant, obvious that the grain 
direction the paper should 
right angles the grain direction 
the venecr. You can then consider 
the whole thing sandwich 
you wish. its design you can 
put just cnough paper paper 
strength both sides that you 
will get product that equally 
stiff two directions. 

Ralph Casselman, Paine Lumber 
Company: You said that you use the 
acid-cured resins cold. Are they also 


equally suitable when they are used 
warm hot, does the heat itself 
cause 

Heebink: They would cqually 
suitable used hot could 
them that way the board, but the 
trouble that the pitch boils 
about low you can run steam 
higher temperature. the 
have found satisfactory far 
room-temperature-setting 

ins also satisfactory 

the cost and the quality you 
want. for durability, the 
nol resins certainly ought 
adequate. 

Fleischer: You Bruce, 
that some these panels 
used for interior cabinet You 
there, would you? 

Heebink: No. Interior 
adhesives would there. 

Paul Smith, Consolidated Water 
Power and Paper Company: this 
work overlays been 
restricted softwoods? 

Heebink: Our work has 
marily softwoods. done 
little hardwoods, but don have 
much talk about. Stresses 
ferent, course. 

Stevens, Eggers Plywood and 
Veneer Company: Have you ever 
been able successfully fir 
plywood with sheet 

Heebink: Yes. some 
masked very well. think the over- 
lay that masked best, though, was 
thick. What kind paper was that, 
Bob? 

Seidl: was rather pulp. 
was made steam-cooked spruce 
chips that were milled and into 
very thick sheet. was not very 
strong paper, but did good job 
masking plywood where 
was not important. 

have worked with far has been 
that class where you put 
on, say, high-gloss finish. ght? 

have been masking for ap- 
plication. The overlay cove: loud 
grain, boat patches, ches, 
cover larger splits you ould 

Seidl: Paper does not the 
type masking you need 
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decorative plastic table top, that 
you are interested in. 


the cost per square foot 
thi. thousandths sheet that you 
and arrive some rough 
esti cost? 

don’t think can give you 
There are lot things 
enter into the cost thick, 
lized, resin-treated sheet. 
made large enough quantity. 

Elmendorf, Elmendorf Re- 
lately and appears the sheet 
anywhere from 1.3 1.9 cents 
foot with the usual 
resin concentration. 

would $40 thousand plus the 
application, which would 
probably another $40. would 
have the order $60 $80 
thousand added the original lum- 
ber cost. With $80 lumber might 
arrive something the order 
$150 $160. This just rough 
guess. 

Elmendorf: think the industry 
figures about cents square foot 
for sides, including the cost 
bonding. 


Crandall: How much does over- 
lay reduce the swelling 

Heebink: don’t know too 
much about that, but were sur- 
and I—that the paper 
break right away. took 
samples overlaid lumber 
inch wide and soaked them, com- 
soaked the pine board, and 
there was rupture the paper. 

Seidl: You might all think about 
that little. rather astounding 
that paper like this could bonded 
thick piece lumber, thrown 
into water, and not broken. The 
lumber moves good deal more than 
the paper can stretch, under- 
stand the stretch paper, and yet 
the paper doesn’t break. 

Elmendorf: Your paper must have 
percent. 

Seidl: Right, and usually 
stretch that 

Elmendorf: other words, you 
compressing the wood some 

Hiller, American Cyanamid 
Company: Bruce, what the resin 
used these treatments and what 
resin you use? 

Heebink: The overlaid material 
that out the test fence has 
abou percent beater-addition 
phenolic resin. 
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Fleischer: Bob, would you explain 
type resins? 

Seidl: Briefly, these special resins 
are put into the mixture fiber and 
water, then made precipitate 
the fiber. Paper made out the 
blend. This results sheet directly 
from the paper machine that has the 
strength, stiffness, and wet-strength 
needed for this purpose. That dis- 
tinguished from the process mak- 
ing paper first and then soaking 
resin. 

Puff, Durey Plastics and 
Chemicals, Inc.: What retention 
you get with these beater additions 

Seidl: frankly don’t know the 
retention get. don’t have 
much more luck measuring than 
most people do. know what 
add and what effectiveness 
get out it, however, and that 
significant. Certainly lose some 
resin the water, but don't 
know how much. 

Puff: you that more 
effective than the usual impregnating 
treatment 

Seidl: just depends what 
you are making and what equipment 
you have. you have 
lution problem maybe you 
dare consider 
machine, you may like the size 
press treatment with water-soluble 
resin. you have machine that 
makes paper the exact width 
exact multiple for the product, this 
may the controlling factor. There 
simple answer that question. 

Elmendorf: Have you observed 
any tendency the part the 
paper crack slip due the 
expansion the wood? There must 
some point which that takes 
place—at some thickness resin 
concentration. 

Heebink: believe have 
made enough tests answer that, 
Mr. Elmendorf. have the feeling 
that the combination thickness 
here just about the borderline. 
inch and percent resin. 

Seidl: see breaks the 
paper occasionally, and that 
surprise all me. What continu- 
ally surprises how often 
does not break. really remark- 
able. You just pointed out that the 
paper would have stretch 
cent along with the wood. 
Well, doesn’t seem stretch that 
far, and yet doesn’t break. 

Heebink: About the only indica- 
tion surface checking that have 
seen one our siding picces 


that did not out exposure but 
remained the Laboratory. in- 
spected carefully and found 
check about half inch long. When 
scraped off the overlay see 
what was under there found 
great big knot with split the 
middle it. 


Spiwak, Snyder Chemical Cor- 
poration: Checking the overlay 
would depend not only the thick- 
ness the overlay but the dens- 
ity. lower density overlay would 
less likely check. The manner 
resin treatment the sheet would 
the tendency check. 
Treatment the sheet 
tion generally gives more complete 
the resin over the fibers 
and the crossing points the 
fibers, which tends give more 
rigid system and one that would 
rupture more easily. 
tive type treatment gives less 
rigidity, and permits some slipping 
the cellulose fibers. For that rea- 
son beileve you would get better 
results for exterior exposure with 
overlay made with beater-additive 
type treatment. 

Seidl: agree with your 
zations, Larry, but when you con- 
sider density you think the 
range you are in. you are 
high-density plastic range, you may 
have trouble with checking the 
overlay too thin. you reduce 
the density, you get something closer 
along with the wood there less 
checking. you down too low 
density just avoid checking, you 
may have punky sort sheet that 
will crack with slight swelling 
the wood. made some very soft 
sheets originally—so soft that they 
weren't much interest for over- 
lays. They would soak too much 
paint and rub off when they were 
wet. spite all the variations 
have made, wary any gener- 
alizations exactly what you 
avoid checking, least far 
resins contribute check resistance. 

Spiwak: Have you done anything 
treating the pulp with combi- 
setting resin and rubber 
meric latex 

Donald Fahey, FPL: Yes, have 
made that type. The sheets 
made were mainly improve 
the impact resistance the paper; 
have never used any the latex- 

Seidl: The first thing you think 
when you are fighting checking, 
course, the paper overlay 
could made stretch more 
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ought check less. But have 
papers that stretch much farther than 
they ought without checking, 
very complicated thing and 
haven’t quite been able pin 
down. However, think the addition 
relatively small amount 
latex would beneficial. 


Fleischer: far have barely 
scratched the surface these com- 
bination materials talking about 
papers, resins, and overlays. Another 
large field that making little 
particles out the wood then 
binding them together make 
panel material. Dr. Locke, chief 
our Division Derived Products, 
going introduce this subject. 


Locke, FPL: Before into 
the subject Herb introduced it, 
want mention two combinations 
wood and resin developed the 
Laboratory. sure you are famil- 
iar with compreg and impreg; both 
are suitable for many specialty uses. 
One manufacturer now making 
resin-impregnated wood tank for 
acid resistance and, using another 
resin, for caustic resistance. think 
that definite step the right 
direction. 

main subject—boards. Boards are 
probably the most live topic the 
field chemical utilization, except, 
perhaps, pulp and paper. Pulp and 
paper plants, course, require 
times large capital invest- 
ment board plants. the board 
field could discuss products vary- 
ing density all the way from mats 
that will barely hold their shape 
very dense and strong die stock. 
could discuss boards that are formed 
essentially wood fibers fiber 
bundles from water slurries and 
those that are air-felted and dry- 
formed. want pass over all 
these and discuss particle boards, 
particularly the work have started 
this Laboratory particle boards. 

Particle boards lend themselves 
the utilization residues from saw- 
mills, planing mills, and other wood 
processing plants. are concerned 
here with utilization—using waste 
produce product that will have 
definite place the forest products 
industry. want make prod- 
uct that will take the place 
supplement high-grade wood, per- 
haps should say solid wood. For 
some uses might compete with 
plywood; again might compete 
with yellow-poplar lumber for core 
stock. There are number places 
where fits into the picture. has 
also developed some uses its own. 
one has really tried merchan- 
dise this material because has all 
been taken soon manufactured. 


The work board that are 
doing here project three divi- 
sions. First the work Pulp and 
Paper the wet-formed process that 
related pulp and paper tech- 
niques. Second combination 
the work Timber Mechanics 
the strength and the testing sam- 
ple boards, and the work are 
doing Derived Products. are 
not trying develop process, and 
want make that clear. Everybody 
and his brother has process, and 
might have ideas processes 
later, but present are merely 
trying study number variables 
that come into the making par- 
ticle boards. 


The first variable that felt 
should investigated was the size 
and shape particles. can’t tell 
you much about the results that 
study because the boards have 
made are the Timber Mechanics 
humidity rooms undergoing cyclic 
humidity changes and 
tested for springback, dimensional 
stability, and bending strength. 
hope have that work completed 
and published within months. 

have made cubes, flakes, curls, 
and strands with painstaking care. 
have picked those being rep- 
resentative types particles. 
have not studied the effect the 
somewhat the effect varying 
amounts one resin using per- 
cent resin, percent resin, and 
believe few boards with percent 
resin. have studied the effect 
pressure, and the effect the vari- 
ous types particles. have used 
two commercial products green 
planer shavings from the West Coast 
and coarse grade excelsior from 
Wisconsin. used these get 
idea what was possible from 
the run-of-the mill byproduct 
sawmill another industry. 

The coarse material seems lend 
itself core stock pretty well. The 
ultimate goal the hardboard indus- 
try, believe, product with the 
strength plywood—both actual 
strength and dimensional stability. 

There are good many variables 
that could study. Some those 
would the effect the resin and 
the effect using various types 
overlays. have been able triple 
the bending strength using 
high-grade flake particle for the 
faces. doesn’t take 
grade material, but enough give 
coverage. Even the core, you 
would expect using 
pulp and paper techniques, the un- 
damaged fibers give the strongest 
boards. 


The moisture content the mate- 
rial important while you are mak. 
ing the special flakes curls 
particles and during the pressing 
cycle. For instance, had consid. 
erable trouble with moisture with 
board made entirely flakes. Those 
flakes matted down close 
that there was place for the mois. 
ture escape. result had 
blisters. 


Fleischer: understand ‘rom 
what you have said, Ed, tha: you 
are getting strengths that 
lumber 

Locke: No, Herb, didn’t 
infer that were ‘ting 
plywood. The ultimate 
but doubt do. 

Casselman: Isn’t there 
toward use more urea 
construction such boards, 

trend. There desire the 
costs low possible and in- 
terior exposure urea 
isfactory. The problem you into 
with urea the same that with 
first thing you know people 
outside and comes apart. 
particle board comes apart, you have 
nothing left but sawdust particles. 

Casselman: get samples im- 
ported boards about every week and 
most those seem bonded 
with urea resin for the sake 
color. 


Locke: The Europeans 
them from the Europeans, are very 
much prone use 
They developed the use 
phenolics like have this 
try. Personally, phenolics 
because they are the 
type. the other hand, number 
products now the are 
made from urea and seem 
ing satisfactory service. 
you bond the face 
the core stock with urea resin, 
entirely adequate use the 
resin for the core. the her 
hand, would feel safer 
phenolic-bonded core. 

Fleischer: there any panel ing 
made that might called 
terior type? 

Wayne Lewis, FPL: Two 
western companies are using 
lic resins. the board being 
ufactured exclusively for use 
other manufacturing operation. 
the core stock for furniture the 
same company, urea could 
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entirely adequate. problem 
however, when sold 
retail market. Once leaves 
the you have as- 
ation, may disintegrate 
dela: 


Curtis Millwork: The 
boa: make for exterior uses, 


Perhaps one the biggest 
boards. Toilet seat manufac- 
have almost exclusively gone 
over wood waste toilet seat; 
instances they use phenolic 
Croquet balls have also been 
mad: very successfully; matter 
fact, they have stood much 
than the maple croquet balls 
that were formerly used. There 
quite bit work being done 
duck pins and duck pin bowling 
balls and many places molded 
articles have proven much 
more satisfactory than solid wood 
articles. think the general picture 
has improved considerably 
last year. There quite bit phe- 
nolic being used. 

Locke: The products you men- 
tioned are largely made fine par- 
ticles rather than the coarse particles 
that are discussing and require 
considerably more resin than the 
percent are thinking about. 


Puff: Board 
ably apply percent get flexural 
strengths around 4,000 pounds 
per square inch. With molded mate- 
such toilet seats, croquet 
balls, and the like, they probably use 
percent resin. 

Elmendorf: was Europe last 
year visit many operations 
could this field. One the first 
operations visited was just this side 
the Iron Curtain Germany. The 
aim was make flooring take 
the place wood floors that had 
been destroyed bombing, they 
got some government money for it. 
They built very substantial plant 
which the fibers the raw mate- 
tials used were cut with special 
that cut strands parallel the grain 
the wood. These strands averaged 
long. When visited that plant they 
were expecting change over be- 
that particular kind fiber 
longer the ideal fiber for that 
They had been producing 
tons such board day 
and, incidentally, they found that 
the cal market for that kind 
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board not for floors but for cores 
furniture panels. 


After seeing the German plants 
and their problems 
believe that are paying little 
bit too much attention strength— 
unnecessary amounts attention 
strength—and not enough texture. 
not easy produce board 
having density 0.55 0.60 and 
the same time get the uniformity 
structure that you must have 
order prevent the shavings par- 
ticles from telegraphing through the 
facings. The shaving, particle, 
strand will telegraph through the 
veneer due time when there have 
been sufficient number changes 
moisture content the board. 
this country succeeded 
making any board that satisfac- 
tory for the furniture trade largely 
because covered the 
ground they have abroad. 
have the experience yet. Besides, 
the furniture industry this coun- 
try reluctant make change. 
can still get lumber, whereas 
abroad they they are forced 
use particle board. should pay 
more attention than generally 
the structure the board and 
its density because they are both 
tied with manufacturing prob- 
lems and are very difficult. 


Locke: agree, Armin, that the 
variables that into the making 
these boards are not understood. 
feel that our contribution 
field what happens un- 
der certain conditions with certain 
materials rather than process. Some 
manufacturers have had lot 
trouble with the material under cer- 
tain conditions; for instance, this 
problem springback—dimensional 
stability the plane pressing—is 
very sore spot some boards. 


Elmendorf: think important 
that something done about devel- 
oping common terminology. There 
are too many words used this field 
now; think should begin pin 
down our ideas that are talk- 
ing about the same subject. Although 
technically might used for 
everything—for shavings, fibers, and 
prefer use the word par- 
ticle for the particular small object 
that results from the breaking action 
the hammer mill. There ten- 
dency over here refer all 
these boards chipboards. Well, 
they are not chipboards the sense 
which the paper mill uses the 
word chip. should reach some 
common terminology these things 
—chips, shavings, particles, fibers, 
strands. 


Locke: agree. 


Fleischer: Now turn the 
next topic—the uses these paper- 
panels. Clarke our 
Materiel Containers Division will 
discuss their uses containers and 
packaging. 

Clarke, FPL: Packaging one 
area which paper-overlaid veneers 
have been adapted for use, and one 
which probably can expect 
more widespread use. The Labora- 
tory has been testing the suitability 
materials. conventional cleated- 
panel boxes well the con- 
tainers special design. these ma- 
terials find greater use the con- 
tainer field, will, course, 
step the direction more com- 
plete wood utilization. 

The importance packaging 
the United States indicated the 
fact that about percent our 
total lumber production and per- 
cent our total paper production 
now being used for containers. 
The crux the packaging engi- 
tainer the lowest possible cost 
that will protect the contents from 
damage until reaches its destina- 
tion. not enough design 
container balanced construction, 
for such container might under- 
designed and not protect the item, 
might overdesigned and not 
the most economical. must, 
therefore, consider the basic require- 
ments ideal container when 
veneers container material. 

There apparently are several ways 
which these materials can used 
container work. One them 
panel material for the cleated- 
panel box. also have two con- 
tainers exhibited here that are 
special design and have certain pat- 
entable features. have not tested 
these containers, but box similar 
one them has been found 
suitable alternate for conven- 
tional box for weight contents 
100 pounds. have also tested 
various paper-overlaid veneers when 
used panel material containers 
and compared them with 
formance standard panel mate- 
rials. most instances found 
them satisfactory. Naturally there are 
weight-of-content limits well 
size limits. will take further in- 
vestigation, however, find out just 
what those limits are. 

One the great advantages 
these materials the container field 
reduction tare weight. This 
important for most mediums 
transportation, particularly air cargo. 
Although are not too familiar 
with costs, they might cheaper 
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than some the materials for which 
they suitable alternate. 

present have study under- 
way which hope gather 
enough information draft 
tary procurement specification for 
this type material. There are 
three manufacturers, cach making 
more than one thickness paper- 
overlaid materials. addition there 
are such variables species core 
stock, kind and thickness paper 
overlays, and kind adhesive. 
specification based material 
quirements satisfy all these 
ables would extremely cumber- 
performance. 

Calderwood, Consultant: 
Can you use paper-overlay contain- 
ers for handling truck garden prod- 
uce, such celery and lettuce? There 
are two factors consider—one 
that the produce often packed 
wet packed with ice, 
other the possibility that the bond- 
ing resin will impart taste the 
food. 

Clarke: have not investigated 
whether not the resin would im- 
part odor taste. know, 
however, that there have been some 
satisfactory trial shipments apples 
and other fruit with containers made 
these materials. 

Calderwood: Could you, means 
these paper overlays, use lower 
quality veneer than normally used 
and make hampers suitable for ship- 
ment. 

Clarke: would think so, but 
checked that. 

Fleischer: have had, course, 
considerable the use 
glued products various applica- 
tions including food containers, and 
I'm sure that far the durability 
the glue joint concerned, 
could make some predictions. be- 
lieve could also predict whether 
not would impart odor 
taste the food. Could ask Don 
Brouse for comment 

Don Brouse, FPL: not think 
have enough information 
glues and their effect foods 
make very positive statements. 
would guess that the more durable 
glues under wet conditions pack- 
aging would have 
effect certain foods that pick 
odors readily, like butter. not 
all sure about fruits and vege- 
tables. 

Hiller: During the war used 
urea resins the extent about 
percent with starch bonding 
corrugated and solid fiberboards, but 
even percent was not permitted 
they were used for packing 


foods. packed canned goods 
these cartons for overseas shipment, 
and some instances there was ac- 
tually enough free formaldehyde 
rust the cans. think that experience 
indicates that you use urea resins 
you are asking for trouble. 

Puff: The can companies have 
done terrific amount work 
phenolic gluing. some food pack- 
ages they use modified phenolics 
that are much better far tox- 
icity imparting odor taste 
concerned. But generally speaking, 
think you will find that phenolics, 
such those used impregnating 
paper, are bad regards contami- 
nation food. Some the com- 
pletely thermosetting resorcinol res- 
ins the acid-catalyzed phenolic 
glues may not too bad, but there 
again, would depend completely 
the food. Butter very suscep- 
tible; one company making particle 
boards for use kitchen unit re- 
ceived many complaints because but- 
ter was being contaminated the 
phenolic glue used making the 
board. 

Fleischer: Packaging, course, 
just one outlet for these combina- 
tion materials. discuss their uses 
Otto Heyer our Division Tim- 
ber Mechanics. 

Otto Heyer, FPL: Our job 
housing research the Forest Prod- 
ucts Laboratory requires not only 
that familiar with practical 
day-to-day problems, but that 
stand back and try view develop- 
ments the house 
ness with perspective and detached 
point view. analyzing the 
trends and relating them future 
needs and markets can begin 
make some predictions. This kind 
speculation value manufac- 
turers and home builders because 
stimulates thinking about better 
ways build houses. 

This afternoon you have heard 
number speakers describe some 


Figure 1.—Plywood floor tiles covered 
with paper-plastic (papreg) sheet about 
0.09 inches thick. Tests have shown that 
these tiles maintain smooth, lustrous finish 
free from scratches and scuff marks. floor 
this material has been installed the 
lobby the U.S. Forest Products Laboratory. 


the work are doing wood, 
paper, resin combinations. these 
speakers pointed out, these 
tions can used many ways 
house construction. Theoretically, 
least, houses could made entirely 
paper and waste wood products, 

Many you have seen the papreg 
floor the lobby the Labor 
the largest and 
plywood floor the This 
model (fig. will give you 
idea how those floor tiles were 
The top skin plastic surfac was 
high resin-content (about 
cent) paper under high 
This plastic sheet was abou 0.09 
inches thick, and was 
5-ply Douglas-fir plywood 
ond operation. that same 
tion thinner plastic 
was bonded the underside the 
panel insure high dimen. 
stability. The tiles are ches 
square, fitted with tongu 
groove joints. They were laid 
cement slab and bonded with 
tic. Before the lobby floor laid 
March 1953, made year 
study experimental office 
laid the Laboratory 1945. 
office floor has maintained 
lustrous surface free from scr. ches 
and scuff marks. 


The new floor expected re- 
quire very little 
Nothing more 
cleaning should necessary pre- 
serve the natural luster. matter 
fact, the tiles seem self- 
polishing. Unlike varnish the 
finish will not wear off. 


While considerable research has 
been done this type flooring, 
still the experimental stage 
and not made commercially. 

Another idea plan put 
practical test soon 
type house siding (fig. 2). The 
covered with masking 
made kraft paper treated vith 
synthetic resin for 
sistance. The honeycomb 
and heat cured. This siding 
applied over sheathing and 
paper just like conventional 

Because the ventilated will 
permit water vapor escape 
within house walls, should 
nate the problem paints 
within the wall. The 
also give somewhat better 
than solid wood. Note that 
construction veneer with per 
overlay takes the place 
quality lumber. 
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Figure 2.—Ventilated siding made cov- 
ering veneer with masking overlay paper 
and bonding honeycomb backing 
kraft paper treated with synthetic resin. Be- 
cause this siding will permit water vapor 
escape from within house walls, should 
eliminate painting problems caused con- 
densation within walls. 


While this ventilated siding has 
run part the gamut research, 
service. 

Paper, resin, and veneer have also 
been blended into ceiling tile 
wall panel that uniquely decora- 
tive and has sound-absorption prop- 
similar those perforated 
acoustic tile (fig. 3). 

The new acoustical material 
made thin facings Douglas-fir 
white-pocket veneer glued 
inch thick paper honeycomb treated 
with strengthen and water- 
proof it. 

The new acoustic ceiling has 
already been installed one office 
the Laboratory practical test 
its sound-deadening effect and its 
decorative qualities. 

about the sandwich panel test unit 
built the Laboratory grounds 
(fig. 4). The test unit was 
built study the effect long-time 
exposure sandwich construction 
under simulated house conditions. 

The unit made several types 
sandwich walls, floors, partitions, 
roof panels. The exterior wall 
all have honeycomb cores but 
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were faced with veneer, plywood, 
aluminum facings for compara- 
tive purposes. 

The 8-foot panels used 
prefabricated houses have certain 
amount bowing. However, tests 
made this experimental unit show 
that this bowing not detrimental 
the strength maintenance 
the unit. Larger panels may give dif- 
ferent results, but present have 
data the subject. Except for 
these few observations, the unit 
entirely too young present give 
Many answers. 

Fleischer: Thank you, Otto, for 
telling some the ways these 
combination materials can used 
houses. would like ask Don 
Laughnan our Wood Preservation 
Division tell whether not 
are going have trouble paint- 
ing these paper-overlaid panels. 

Don Laughnan, FPL: have 
found that overlays with resin con- 
tents below percent are too ab- 
sorbent for the conventional types 
house paint primers the mar- 
ket. Bob Seidl assures that 
can eliminate that problem cal- 
endering the paper. Although the 
lower resin content papers are more 
difficult paint and give trouble 
with the first coat, find that 
can get uniform coatings with the 
second third coats. 


Tom Masonite Corpora- 
tion: Have you put actual walls 
with that ventilated siding? 


Heyer: No, have not yet put 
any test panels. However, that 
our program for this year. 

Corp.: you get any transfer 
moisture through your paper honey- 


Figure 3.—Ceiling white-pocket 
Douglas-fir veneer over honeycomb core 
resin-treated paper. These panels have 
unique beauty and sound-absorption prop- 
erties similar those perforated acoustic 
tile. 


Figure 4.—A cross section part the 
sandwich panel test unit built the Lab- 
oratory grounds 1948. The test unit was 
built study the effect long-time ex- 
posure sandwich construction. 


comb core, not along the corruga- 
tions flutes but rather through 


Seidl: Yes, the honeycomb quite 
permeable all directions. make 
attempt keep the water from 
moving one way another. 
paper that quite absorbent 
water, but retains its integrity 
the presence that moisture. 

Fleischer: have covered only 
two the major uses some 
these combination panel materials. 
There are, course, many others. 
present, quantities overlaid 
plywood are being used for concrete 
forms, for example. According 
reports, has real advantage for 
that purpose because the panels can 
easily stripped off and cleaned, 
they resist rain and snow, and they 
may used 100 times. Other 
outlets for material this kind are 
luggage, and railroad car and 
bus construction. Walk-in lockers 
and coolers are being built with over- 
laid plywood quite extensively. The 
military agencies are using quanti- 
ties for floats, barges, walks 
various kinds, platforms, and on. 
there are many uses that 
touched all here. 
But hope have given you 
least general picture new 
the Forest Products Laboratory 
the field wood, paper, and resin 
combinations. 
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Shrinkage and the Development Defects 


Veneer 


HERBERT FLEISCHER 


Technologist, Forest Products Department Agriculture, Forest Service 


previous article the author presented summary 
results study drying rates veneer. This second paper 
presents additional information about the effects various drying 
temperatures and other factors that affect drying rates shrinkage 


and the development defects. 


Development Drying Stresses 


DEVELOPMENT SOME TYPES 

drying defects associated with 
stresses that arise the wood because 
differential shrinkage through the 
thickness the piece, along the 
length the piece, some stage dur- 
ing the drying cycle. Examples this 
phenomenon lumber are end splits, 
casehardening, and honeycombing. Can 
such stresses develop during the dry- 
ing wood sections thin veneer, 
much which may inch thick 
thinner 


the previous article drying 
rates veneer, evidence was pre- 
sented show that diffusion mois- 
ture was not the sole controlling fac- 
tor most veneer drying; and that 
moisture content gradient was usually 
not observable through the thickness 
thin during that part the 
drying cycle when the average mois- 
ture content dropped below the fiber 
saturation point (between and 
percent moisture content). 


The conclusions the presence 
absence moisture gradient were 
based temperature data discussed 
the previous article. These data are 
peated from that article. the 14-inch 
specimens, the existence tem- 
perature gradient from surface in- 
terior throughout the drying cycle was 
taken evidence the presence 
moisture gradient, and rates were 


Drying Rates and Factors Affecting 
the same author, that appeared the previous 
issue the Forest Products Research Society 
Journal. based work done the For- 
Products Laboratory and submitted the 
Graduate School Yale University 
sertation for the degree Doctor Philoso- 
phy. The detailed report under the title 
ing Rates Thin Sections Wood High 
has been published Bulletin 
No. 59, Yale University, School Forestry, 
New Haven, Conn. 

_? Maintained at Madison, Wis., in coopera- 
tion with the University Wisconsin. 

cited the end this paper. 


lumber. specimens dried 
250° and 350° F., temperature and 
moisture gradient did not exist after 
the average moisture content had 
dropped below approximately per- 
cent, and the temperature the dry- 
ing specimen had risen above approxi- 
mately 212° F., the boiling point 
water. 


Shrinkage wood occurs only 
when the moisture content drops be- 
low the fiber saturation point. Mois- 
ture above this level may evaporate 
just water evaporates from free 
water surface, without affecting the 
dimensions the wood fibers. Only 
when the wood fibers begin give 
“bound from between the 
fibrils that make their cell walls 
the dimensions the cells begin 
decrease. When the cells making 
the surface layers piece wood 
drop moisture content below the 
critical point, while the cells making 
the inner bulk the piece not, 
develop. Drying 
stresses resulting from unequal shrink- 
age can reduced reducing the 
magnitude the moisture gradient 
during that part the drying period, 
when some all the fibers have 
begun shrink. 


Test Methods 


The tests that provided the data 
shrinkage are the same the drying 
rate tests described the previous 
paper (3). 

Shrinkage measurements were made 
144 specimens yellow-poplar 
heartwood, inches size when 
thick. The specimens came from two 
different logs that varied greatly 
initial moisture content and lesser 
extent density and other character- 
istics. The width the specimens was 
measured green the nearest 0.01 
inch. Then the specimens were ex- 


perimentally dried con- 
librium condition and finally 
the ovendry condition. The width 
the ovendry pieces was 
Experimental 
cluded all combinations 
ture, varying three levels 
250°, and 350° F.), air velo. 
three levels (200, 600, and feet 
per minute), and absolute 
two levels (very low 
high). The “low humidity” 
0.029 pound water per 
dry air. The “high humidity” con- 
tained 2.9 pounds water per 
dry air, except when the 
ture was 150°, when 
0.144 pound water. The 
were dried primarily dry- 
ing rates. 

The results the shrinkage 
urements indicated that there was 
significant variation that 
ment drying stresses. For this rea- 
son, further tests were made cxam- 
ine residual stresses and defects pres- 
ent the veneer dried under 
conditions. 

Heartwood specimens 
poplar and sweetgum, closely 
with specimens that had been used 
for the drying-rate tests described 
the previous paper this were 
thick. Drying temperatures were 
250°, and 350° The air 
parallel the surface the 
was 600 feet per minute. the 
low humidity condition 
0.029 pound water per 
dry air. 

The specimens were dried the 
special drying apparatus built the 
drying-rate tests. They were con- 
controlled humidity room 
cent relative humidity and 
Strips inch long sion 
parallel the grain were then wed 
from the middle each spe 
These were set edge 
through the middle with The 
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Table shrinkage individual yellow-poplar specimens under various 


drying conditions 


ature 


1/32 inch:1/16 inch:1/8 inch:: 


Tangential 


1/32 inch:1/16 inch:1/8 inch: 1/4 inch 
High : 150 : 200 : 6.64 : 5.67 : 8. 31 : 4.67 33 6. 29 : Te33 : 8.33 : te 
250 :1,000 5.98 h.98 5.32 5.65 7.28 6.62 7.33 5.67 


=Shrinkage percent based green 


were 


amount bowing that occurred 
the two halves was measure the 
residual stress the wood. Portions 
these specimens were also exam- 
ined under the microscope. 


Results and Discussion 


Widthwise tangential shrinkage 
all yellow-poplar specimens used 
the drying-rate tests, when drying 
the ovendry condition, given 
table The results tests for re- 
sidual stress the dry pieces 
yellow-poplar and sweetgum are illus- 
trated figures and Honeycomb- 
ing that occurred sweetgum speci- 
mens illustrated figure 


Shrinkage: Shrinkage data shown 
table indicate considerable vari- 
ation shrinkage, apparently varying 
with changes thickness and drying 
conditions. Data include 
which, mentioned previously, be- 
longed class with lumber far 
drying phenomena are concerned, 
Whereas the thinner specimens dried 
different manner. 


A 


analysis variance (1) was 
mace the data, and was shown 
tha: the effects shrinkage tem- 
thickness, and differences be- 
the two logs were highly sig- 
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nificant. The effect air velocity was 
significant only the 5-percent level. 
Atmospheric humidity had signifi- 
cant effect shrinkage, but the inter- 
action between logs and humidity had 
highly significant effect. Table 
illustrates the effects the various 
significant factors giving shrinkage 
values averaged different ways. 
shows, for example, that the tangen- 
tial shrinkage was less high dry- 
ing temperature than low tempera- 
tures, and that was less high air 
velocity than low air velocity. 
general, external conditions that tended 
increase the rate drying resulted 
reduction shrinkage during 
drying, except that shrinkage was less 
thick veneer than thin water. 

The significant difference shrink- 
age between the two logs represented 
table may related differ- 
ences the density the wood, 
wood from the log that had the high- 
est specific gravity shrank most. The 
significant interaction between logs 
and humidity may related sig- 
nificant differences drying rates that 
resulted from combination very 
high initial moisture content the 
veneer and very high humidities 
the drying atmosphere. This combina- 
tion probably not commonly en- 
countered veneer dryers. 


Dry dimensions were taken after the specimens 


Variations shrinkage during dry- 
ing lumber frequently result from 
the development stresses some 
period during the drying cycle, com- 
monly causing condition known 
casehardening (6). Such stresses may 
develop time during the cycle 
when the outer surfaces have dropped 
moisture content below the fiber 
saturation point and tend shrink 
but are restrained the inner bulk 
wood that still higher mois- 
ture content. The outer layers then 
become set the expanded condition 
and later prevent the inner portion 
from shrinking freely. The greater the 
stresses developed, the greater may 
the final reduction shrinkage 
the piece. 

first glance, the evidence dry- 
ing stresses veneer does not appear 
harmonize with earlier conclusions 
regarding the absence moisture 
gradients during the latter part the 
drying cycle. The stresses therefore 
probably develop point during 
the cycle when the average moisture 
content still above the fiber satura- 
tion point. Figure shows that tem- 
perature gradient and hence mois- 
ture content gradient does exist 
that time. The surface layers fibers 
may therefore reach the fiber satura- 
tion point before the average mois- 


Specimens from log Specimens from log 
q 


MOISTURE CONTENT (PERCENT) 


147 108 73 $5 er 19 
150° 


SURFACE ~ 


INSIDE 


/60 19 79 47 23 10 


250° 


SURFACE - 


TEMPERATURE 


/48 99 56 25 


Yg"= 350° 
gue 
SURFACE 
200'- 


/50}- 


100} 


50 
(a) 4 8 12 16 
ORYING 
M 89635 F 


/48 6 93 74 39 47 38 3/ 


130 


RF. 
Ys" = 250° 


INSIDE 


50 — 
350 
350° 
SURFACE 


~INSIDE 


Oo 10 20 30 40 


TIME (MINUTES) 


Figure 1.—Temperature and average moisture content the surface and inside the 
specimens during drying. The specimens were and inch thick taken from yellow-poplar 
log They were dried low absolute humidity with 600 feet per minute air velocity 


the indicated temperatures. 


ture content drops that low. The sur- 
face temperature, however, then ap- 
proaches the wet-bulb temperature 
the drying atmosphere, which may 
assumed 212° most veneer 
dryers. long water evaporating 
freely from inner layers wood passes 
out through the surface layers 
sufficiently rapid rate, the surface cells 
will atmosphere steam hav- 
ing temperature 212° The 
equilibrium moisture content wood 
below the fiber saturation point. 
Eventually there evening out 
temperature conditions the veneer 
about 212° temperatures rise 
higher, superheated steam 
ated the wood that moves quickly 
through the its 
pressure above atmospheric. This 
rapid transfer steam tends 


nate any gradient through the thick- 


ness the piece during the latter, 


part the drying cycle. 

Therefore, from consideration 
shrinkage well temperature data, 
are led conclude that drying 
stresses veneer originate rather 
cycle; that is, shortly before the aver- 
age moisture content drops below the 
fiber saturation point. 

Drying defects: Figures and 
illustrate tests the dry pieces for 
residual stresses. The halves piece 
that was entirely free stresses after 
drying would remain flat the piece 
was split open through the middle. 
piece that was casehardened would 
yield two halves that would bow con- 
vexly outward after splitting. the 
yellow-poplar specimens, illustrated 
figure residual stresses were 


essentially absent specimens 
150° F., but became progressively 
more pronounced drying tempera- 
tures rose. This agreement with 
the shrinkage data presented earlier, 
which also indicated that caseharden- 
ing stresses increased with drying 
peratures. 


sweetgum specimens, 
the effect seemed reversed 
3). this species, severe residual 
stresses were present pieces 
the lowest temperature. the 
higher temperatures, 
were progressively less 
Specimens these two groups, 
ever, showed honeycombing vary 
from slight marked. The 
more clearly illustrated 
Microscopic examination the 
combed sections showed 
collapse, for there was 
distortion obliteration the 
cavities (5). The defect appeare 
wood that may occur when green 
temperatures. higher drying 
peratures where the stresses 
greater, the temporary reduction 
tensile strength the heated wood 
across the grain was apparently 
enough that stress relief 
internal checking could occur. 
during the drying cycle, 
when the wood had attained 
high temperature. While the 
veneer may not objectionable, the 
occurrence internal checking, 
honeycombing, would many 
considered severe defect. 


drying tests eucalypt 
175° F., Ellwood (2) 
buckling and splitting defects occurred 
before the average moisture 
had dropped below percent. 
this species, which also subject 
collapse, Ellwood concluded that 
ferences shrinkage and the 
velopment defects were related 
the degree collapse that 
which turn was affected the 
perature and humidity conditions 
drying. 


Practical Considerations 


opment drying defects can 
great importance connection 
the design and operation mech 
ical veneer dryers. Commercial 
ators have given some thought 
possible advantages so-called 
stage drying system 
veneer brought the dry condit 
two drying operations instead 
one. This method would indeed 
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Dried 150° 


Dried 250° 


Dried 250° 


Dried 350° 


Figure 2.—The bowing split halves yellow-poplar pieces from log indicates the degree residual stress resulting from drying 


the indicated temperatures. Pieces the upper tier were inch thick, and those the lower tier were inch thick. 


Dried 350° 


Figure bowing split halves sweetgum pieces indicates the degree residual stress resulting from drying the indicated 


have merit, provided the rela- 
length the first step was such 
content only slightly above 
the saturation point. this 
when any moisture difference 
surface and interior appar- 
ently does the most harm, equaliza- 
period might effectively reduce 
shrinkage stresses. 

the other hand, one might 
sted only operating conven- 
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duce shrinkage minimum, while 
not permitting objectionable defects 
develop. From this standpoint, drying 
under severe conditions that would 
promote would probably 
advantageous; the only limitation 
being that the temperature during the 
latter stage must not high 
weaken the wood the point where 
honeycombing may occur. 

possible that high drying tem- 


temperatures. Pieces the upper tier were originally inch thick, and those the lower tier were inch thick. 


stresses veneer may have harmful 
effect some the important phys- 
ical properties the such 
pliability, gluability, warping, buck- 
ling, checking. Such effects have 
not been clearly demonstrated 
the other hand, high drying tem- 
peratures, properly used, result 
rapid drying veneer 
ently may manipulated actu- 
some types drying defects. 


Figure 4.—These cross-sections taken 
mid-length and sweetgum 
specimens dried the indicated tempera- 
tures show honeycombing the higher 
drying temperatures. 
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The Purchase Wood Weight: 


HAROLD OLSON 


Manager Wood Procurement, Wood Conversion Co., Cloquet, Minn. 


Purchase method described has many advantages including 
better inventory control, improved relations, and elim- 
ination human factor scaling. Produce good merchandise 
rewarded while poorer grades are impartially penalized. 


THE EARLIEST buyer 
have been concerned 
with the methods used arriving 
fair value for goods sold the 
market bartered for other com- 
modities. 

Presented meeting the Forest Products 


Research Society, Upper Mississippi Valley Sec- 
tion, October 6, 1953. at Duluth, Minn. 


Inevitably, the buyer favored any 
method which would insure 
ting the most for his money, while 
the seller naturally desired method 
evaluation which gave 
advantage. 

Since the buyer normally controls 
the market, especially commodi- 


general practice many methods 
will not meet the changing 
today’s markets and 
scarcities. Consequently, 
which were acceptable before 

ing found unacceptable tod 


Sometimes these old methods 
unfair the buyer, sometimes 
seller. Today, when small 
raw material costs 


FEBRUARY, 


q 
q 
7 


geous disadvantageous 
unit value becomes even 
importance. There the prob- 
Jem the one hand maintaining 
these raw materials, and 
the hand stabilizing raw ma- 
cost ratios the finished 

cases those who supply raw 
the company are also po- 
customers for the finished prod- 
uct. the importance fair and 
imp. means evaluating the raw 
becomes important from 
angle. 

No: too long ago there were sev- 
eral log scale rules use, 
some which gave tremendous ad- 
the buyer. Eventually these 
were outlawed common con- 
sent statute and today have 
seen them pretty well standardized. 

The natural unwillingness 
ple accept change and their innate 
slow and sometimes difficult, yet 
are forced progress those with 
whom compete for raw materials 
well finished goods. 

About fifteen years ago the writer 
the inadequacies the 
volumetric method determining the 
Raw material use ratios finished 
product were very erratic and seemed 
defy any attempt correction. This 
was true rough aspen. 
While was realized that excessive 
voids the due sweep, knots 
and other irregularities were one 
the main causes this variation, at- 
tempts the scaler make suitable 
deductions for this excess space met 
with considerable resistance from the 
with result that was 
often not possible for the scaler 
make the correct deductions and still 
keep the supplier satisfied. Because 
his position seller, was naturally 
for the supplier adopt the 
viewpoint this matter and 
table and constant. 

Along with others the industry, 
becoming increasingly con- 
scious the growing scarcity raw 
and were looking for 
means toward more 
zation the tree. usual method 
cord wood placed heavy penalty 
stick which was below the 
top size which varied 
any way from the true cylinder 


order discourage its pro- 
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duction and doubt rightly 
cause the lower yield from such 
wood when purchased volumetric 
basis evaluation. 


felt that this wood had 
possible use that something should 
done salvage the material and 
our share toward preventing such 
waste and the same time give our 
producers greater net income from 
their wood lots. 

was apparent that would not 
able accomplish our aims while 
retaining the old fashioned method 
trying measure the volume wood 
given lot with rule. was 
equally apparent that some method 
determining the value given unit 
wood would have have infinite 
flexibility order meet the multi- 
tude different conditions which pre- 
sented themselves. 


sented the greatest problem, would 
have eliminated, least, re- 
duced very minor role, were 
accomplish our purpose while main- 
taining good will for our company. 
effort resolve this difficulty, 
was decided try find new 
method evaluation. water immer- 
sion tank holding exactly one cord 
100” wood was constructed and tests 
conducted large number meas- 
ured cords wood all the species 
common use our plant, and 
wide range average mean diameter 
classes. suspected, the greatest vari- 
ance was found aspen. Cords 
average mean diameter aspen were 
found vary from cubic feet 
solid wood per cord cubic feet 
per cord depending upon the physical 
characteristics the sticks the cord. 
After considerable period testing, 
became more and more apparent 
that was not possible scale aspen 
physical means and honest 
job for either the buyer the seller. 
Consequently, was decided in- 
vestigate the possibilities new 
different methods evaluation. The 
possibilities using photographic 
complete immersion and weighing 
were considered. For various reasons 
all were rejected except that weigh- 
ing, which decided 
further. 


Fair Method 


was decided that fair 
both producer and the company that 
any unit figure adopted would have 
the basis green, winter 
wood, the standard top size and 
specifications, timber run. With this 
mind one hundred carloads rough 
aspen which met these requirements 
were weighed, measured the old 
method and the average cord weight 


determined. This average weight was 
found 4,764 pounds. 
this, weighed large number 
truckloads and checked these figures 
against the cord figures scaled 
our scalers. The range weight per 
cord scaled was from 3,900 pounds 
5,100 pounds for green wood 
similar quality the rail wood tested. 
other words, assuming base price 
ten dollars per cord, were pay- 
ing some producers $10.00 for 3,900 
pounds potential pulp making ma- 
terial and others were paying 
$10.00 for 5,100 pounds the same 
material. 

Obviously, here was one cause 
our raw material variation. Equally 
obvious was the fact that great injus- 
tice was being done the honest 
operator who was trying deliver 
good quality well manufactured 
wood. was being penalized for 
being honest, while the fellow who 
had poor wood and who practiced 
the usual tricks the trade was being 
subsidized and encouraged. 

ourselves and our suppliers put 
into effect more equitable method, 
were possible, decided pur- 
chase aspen pulpwood weight effec- 
tive December 1946. Weighing was 
done the city scales for which 
paid the charge. 


Supplier Reaction 


first, supplier reaction was mixed 
and the attitude one suspicion, but 
this soon changed one friendly 
cooperation the merits the method 
became apparent. making this 
change emphasized the fact that 
quality wood brings premium price 
and that this method fair and 
impartial one. 

Since adoption the method 
purchasing wood weight, have 
not had complaint scale. 
Prior this, using the volumetric 
method, such misunderstandings were 
daily occurrence. 

The objectives better 
relationship, conservation our for- 
ests, lesser variation raw material 
costs, better inventory control 
age classes wood and eliminatign 
old wood procurement problem 
have been attained. Our suppliers now 
accept the method the only fair one 
and like sell their wood that way. 
have now extended our rail 
aspen purchases and expect buy all 
our wood that way soon can 
work out the details involved. 

Problems incidental the purchase 
rail wood weight have proven 
for the most part very similar 
those encountered introducing the 
method our truck area except 
larger scale. 
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was deemed necessary first ex- 
plain the method the various deal- 
ers involved, securing their coopera- 
tion and having them sufficiently 
grounded the various phases that 
they could carry the program their 
individual producers. found 
advisable maintain close personal 
liason with both our dealers and their 
producers during the initial period. 


Not being satisfied that the tare 
weight shown the cars was cor- 
rect, adopted the policy from the 
first having all cars reweighedlight 
which were using rail weights 
that these car weights printed 
the railroad cars were very inaccurate 
and extremely variable, varying 
much 6,000 pounds and showing 
average variation about 1,700 
pounds. 


Shipper reaction has been favorable 
and normal volume wood was 
received during the period involved. 
Truckers like the method since they 
can base their charges weight 


hauled basis, getting more money for 
hauling the heavier woods. Private 
owners our area are now selling 
their stumpage weight which places 
the whole transaction weight 
basis, unless, course, the stumpage 
sold for lump sum. 


hope that before too long that 
the county and state forestry divisions 
will get the band wagon and adopt 
measures which will allow their stump- 
age sales handled such 
manner help producers better 
tie their method purchasing 
stumpage with their method selling 
the finished product. 


Conclusion 


The purchase wood weight 
allows better inventory control 
allowing the exact age the wood 
storage known, since comes 
green; encourages prompt deliv- 
ery wood the plant, thus elimi- 
nating the former problem what 
with wood left over from the 
previous season and still undelivered, 


The Effects Moisture Content and Machining 


JOHN YAVORSKY 


Associate, State University New York, College Forestry, Syracuse, 


The moisture content and machining wood are factors which 
must controlled all gluing work. However, r.f. gluing 
processes these variables have additional effects the electrical 
properties and behavior the wood-glue combination. The theo- 
retical and practical aspects problems arising from lack control 
know-how these factors are discussed and recommendations 
are made enable the user r.f. gluing equipment minimize 
their effects the r.f. gluing process. 


Introduction 


ARE SEVERAL FACTORS com- 
mon all electronic gluing 
operations. major importance are: 


Type generator and out- 
put power rating. 


N 


Operating frequency the gen- 
erator. 


Press and electrode design and 
construction. 


R.f. tuning circuits for load 
matching. 


Shielding the press and gen- 
erator. 


Type and make-up the glue. 


Moisture content the wood. 


Machining the wood parts 
glued. 


The answers the questions raised 
items one through five are usually 
furnished the manufacturer the 
r.f. equipment through his engineer- 
ing and technical sales departments. 
Similarly, the use particular 
glue mixture based the recom- 
mendations manufacturer ad- 
hesives. However, the moisture con- 
tent the wood and the type and 
quality the machined surfaces 
glued are problems which the user 
the equipment must solve. will 
the purpose this paper 
the technical aspects these latter 
two factors and discuss their effects 
the r.f. gluing process. 


(so called “distress 
nates the unknown factor wood 
procurement relating the amount 
wood the woods which the 
feels obligated take, tends 
equalize and stabilize 
working toward lower wood handling 
costs the plant. the 
human factor scaling 
while penalizing the 
but always impartially 
utilization the tree, thus 
ing timber. Raw material are 
better stabilized since each 
spent for pulpwood buys muc! more 
uniform amount pulping 

Supplier and purchaser tend work 
together more harmoniously the 
company benefits from this 
ways. 

Seasonal variations are para- 
tively slight and come 
wood deliveries are normally and 
any case, tend balance over 
the year, since price set 
wood, winter weight basis. 


Moisture Content 


Moisture wood constant 
concern everyone making, 
using products made wood. 
wood its strength, decay 
ance stability furniture and other 
wood products that concerns 
r.f. gluing add this 
acknowledging that moisture 
greatly influences its 
erties. For instance, 
gators (1,7) have found that 
resistance wool varies widely 
the range moisture content 
oven-dry the fiber saturation 
different types moisture 
devices have been developed. 
restrict our consideration 
data Skaar (6) and others 
11) that once again moistu 
wood not only exerts 
its resistance but also 
other electrical properties such 
clectric constant, power factor ind 
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Table I—-THE DIELECTRIC PROPERTIES WOOD PERPENDICULAR THE FLAT GRAIN 
SURFACE RELATION SPECIES, MOISTURE CONTENT AND DENSITY 
SEVERAL RADIO FREQUENCIES 


Spe- Mois- 
constant 
Grav- Con- 
ecies ity tent 2me. 5 me. 15me. 2 me. 
0.40 2.2 2.1 10.0 
species) 0.40 2.7 2.6 7.0 
.pecies) 0.40 15 3.3 3.2 3.0 
(Ali species) 0.50 2.5 2.4 
(All <peeies) 0.50 15 3.9 3.7 2 
(A vecies) 0.60 55 2.8 
(Al vecies ) 0.60 10 3.6 $8.4 
ecies) 0.60 4.5 
fir 0.45 2.08 1.99 1.94 
fir 0.45 2.28 2.20 2.15 
fir 0.45 3.04 2.98 
fir 0.55 2.88 2.30 2.24 
fir 0.55 2.65 2.56 2.49 
Douglas fir 0.55 12 $.87 3.28 3.23 
fir 0.65 2.64 2.54 2.48 
Douxias fir 0.65 8 2.98 2.838 2.76 
Douytas fir 0.65 12 3.72 3.65 3.59 
Yellow birch 5 2.9 
Yellow birch 10 3.8 
Yellow bireh 15 5.3 


Resistivity in 


megohm-em. ! 


Power Factor! 


5 me. 


Source of 
data 


5 me. 15me. 2 me. 15. me. 


_.. 0.048 Skaar (6) 
0.062 Skaar (6) 
0.080 0.076 Skaar (6) 


.._. Skaar (6) 
- ... Skaar (6) 


-.... Sheer (6) 


0.036 0.045 0.051 Wittkopf 


2 0.040 0.048 0.061 MacDonald 
(10) 
0.042 0.052 0.061 bee 
0.042 0.055 0.067 = 
0.041 0.048 0.062 
0.044 0.055 0.063 
0.040 0.052 0.067 6 
0.087 0.045 0.061 = 
0.048 Miller and 
0.052 Peterson 
0.059 (4) 


lhe values fo resistivity and power factor given by Skaar (6) represent average values for all species 


and density classes. 


loss factor. Examples the variations 
expected the r.f. properties 
wood with moisture content are 
given Table 


From practical viewpoint, are 
held certain limited range 
moisture content wood for most 
gluing operations. For furniture and 
other wood products used in- 
doors, moisture content from 
expected for wood service use. 
Therefore, try our gluing 
within this range that will mini- 
wood products. have also learned 
through experience that the most com- 
monly used furniture glues (urea for- 
animal and polyvinyl) be- 
have well over this limited range 
moisture content. The advent elec- 
tronic gluing techniques has not placed 
any additional restriction our free 
use wood within this normal mois- 
ture range. However, wood-glue 
field only when are able de- 
velop sufficient heat the glue 
cure set it. Consequently, for 
edge gluing operation where are 
make maximum use 
the phenomenon selective glue 
line heating, the moisture content 
the wood paramount importance. 


glue load can represented sim- 
resistances and capacitances. For edge- 
and most assembly gluing 


closely approximates the con- 
which Since both the 
and capacitance the wood 
Will vary with moisture content, 
change will occur 
FPRS 


the over-all characteristics the load. 
series tests made the Col- 
lege (12) the variations the effec- 
tive parallel resistance edge-glued 
moisture content were determined. The 
results are given Table which 
indicates the changes the electrical 
properties the wood, the glue and 
the wood-glue combinatioin contain- 
ing one glue joint 10, and 
percent moisture content for operating 


EQUIVALENT PARALLEL CIRCUIT 


EQUIVALENT SERIES CIRCUIT 
Figure 1.—The equivalent 
cuiis wood-glue load (A) parallel, 
and (B) series, where: 
=R.F. voltage across the wood-glue 
load 
current through the wood-glue 
load 


Capacitance the wood 
Resistance the wood 
Capacitance the glue 
Resistance the glue 


cycles per second. rather large de- 
crease resistance both the wood 
alone, and the wood-glue combina- 
tion occurred when the moisture con- 
tent was raised from 10%. 
the other hand, the change 
equivalent resistance above 10% 
moisture markedly less, especially 
the higher operating frequencies. 


Table II—VARIATIONS THE EQUIVALENT 
BASSWOOD PANELS (ONE GLUE 
JOINT) WITH MOISTURE 


CONTENT 
frequency in Content 


megacycles in percent Wood Glue 


120,000 40,000 


5 5 

5. 10 60,000 20,000 

5 15 40,000 18,000 
10_ 5 80,000 30,000 
10 10 30,000 15,000 
10_ 15 20,000 15,000 
15 5 36,000 26,000 
15 10 18,000 12,000 
15 15 12,000 12,000 


The effect moisture wood 
its electrical indicated 
the theoretical and empirical equa- 
tions which have been developed 
measure power input into load. 
For instance, the basic power equation 


(8) 


where voltage gradient 
kilovolts per inch 

frequency 


megacycles per second 

dielectric con- 
stant) 


examination this theoretical 
equation indicates that the r.f. power 
absorbed the wood will vary di- 
rectly with its power factor and 
tric constant. These properties turn 
vary with moisture content shown 
Table Similarly, the empirical 
equation for electronic edge-gluing 
given Winlund (10) 
moisture content wood one 
the main factors considered. 
The equation 


duration heating cycle 
seconds 
—correction factor based 
electrode design and 
wood 
inches 
moisture content the 


wood percent 
cubic inches 


1.0 
0.7 
0.5 
q 
q 


Press: Batch Continuous 
Electrodes: Staggered Solid Staggered Solid 
(Softwoods: 100 80 94-118 94 

= ( 
(Hardwoods: 56 44 52- 65 52 


The practical significance the 
changes electrical properties brought 
about variations moisture content 
may best interpreted terms 
their effects the distribution r.f. 
power the wood-glue load. every 
electronic gluing process based se- 
lective heating the glue lines, 
attempt put maximum power into 
the glue and dissipate minimum 
power the wood. Recalling that 
r.f. edge-gluing assembly gluing, 
the wood and glue form 
sistance paths, may write 


where the r.f. power watts, 
the r.f. voltage and the 
effective parallel resistance the ma- 
terial under consideration. If, shown 
Table II, the effective parallel re- 
sistance the wood megacycles 
and moisture content about 
three times the resistance the glue 
line, the power dissipated the wood 
one-third that heating the glue. 
other words, 759% the total avail- 
able r.f. power heating the glue and 
25% being lost the wood. 

This effect may indicated mathe- 
matically follows: 


where Total r.f. power watts 

ing wood 
power used heat- 


ing glue 


megacycles and moisture 
content 


E2 


advantage limiting our moisture 
content about 10% less. The 
higher degree selective glue line 
heating megacycles also indicates 
the reason for most edge-gluing units 
being operated this frequency 
lower. 

Peterson (5) found that for yel- 
low birch panel having about 240 
square inches glue line area, the 
r.f. power required for edge-gluing 
20% moisture content may much 
100% greater than that required for 
panel moisture content. 


Machining Wood 


the case moisture wood, 
the machining requirements for r.f. 
gluing not differ markedly from 
those usually prescribed for good glu- 
ing practice regardless the curing 
method employed. Marra (3) forc- 
ibly pointed out, other methods 
gluing “may appear tolerate poorer 
gluing than does r.f. gluing; 
good practice and bonds made under 
unfavorable conditions any method 
may expected, sooner later, 
give unsatisfactory 

Assuming that are not unreal- 
istic expect r.f. gluing pro- 
cedure provide cure-all for poor 
gluing practices, may then say that 
the machining requirements for elec- 
tronic edge-gluing are identical 
those required any edge-gluing op- 
eration, namely: 

The wood must free warp 

and twist. 

The edges must square and 
straight. 

The thickness must fairly uni- 
form. 

The machined surfaces must 
smooth and free torn loose 
wood fibers. 

The moisture content must 
uniform and within the range re- 
quired for the particular product. 


R,, 120,000 ohms 


moisture content 10%, the 
resistance ratio still essentially the 
same, which means that the power dis- 
persion remains the same. However, 
moisture content 15%, the re- 
sistance the wood only little 
over twice that the glue that 
the total r.f. power about 67% heat- 
ing the glue and 33% now lost, 
the wood. This trend accentuated 
when the operating frequency 
creased that megacycles per 
second the division power almost 
equal between the wood and the glue. 
Thus see that there definite 


Again, the case moisture 
wood, there are some electrical ef- 
fects due machining which are not 
considered ordinary gluing opera- 
tions. For instance, when the edges 
boards edge-glued are out 
square, tight and durable glue joints 
are impossible under any gluing tech- 
nique. However, electronic edge- 
gluing added factor, that non- 
uniform voltage drop across the glue 
line exists. Winlund (10) has in- 
dicated, this may result least 
disproportionate increase heating 
time for satisfactory gluing, and many 


times will actually preclude curing 
the glue. Research the College (13) 
has shown that machined surfaces hay- 
ing ridges grooves due nicks 
burrs the jointer knives are 
mary factor r.f. burning. This phe- 
nomena also affected the anatomy 
the wood the machined 
faces. softwoods and diffuse porous 
hardwoods having band 
fibers the summerwood portion 
annual ring, this region 
fibers may show greater swelling when 
wet the glue, thereby nat- 
ural ridges edge The 
electrical effect ridge alony 
high resistance which 
across this region. burn 
which extends along the length 
glue joint results from this exc 
voltage gradient. 


many electronic op- 
erations, the individual boards cut 
rough length, ined 
and then jointed glued 
from straight-line rip saw. The vari- 
ations thickness which exist usually 
are slight (less than and not 
cause trouble. However, the 
cal effect one more thin 
rectly above one more the glue 
joints. voltage drop 
across this air gap which may 
the voltage across the glue line the 
extent that only partial cure the 
glue results. Such panel often falls 
apart when taken from the press. 
similar effect may result from one 
more boards panel having 
excessive moisture content the 
edges the boards deviate from 
straight line. this way, 
tronic press may times termed 
Unfortunately, the 
built-in stresses which are set 
panels having poorly 
faces may not result glue line fail- 
ure until the product 
over-emphasize the statement that only 
through constant surveillance anc con- 
trol moisture and machining 
niquees can high quality glue 
consistently obtained. 
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Rays the 


Shrinkage 


McIntosh 


Forest Products Laboratories Canada, Ottawa, Ont. 


Investigations are described which show that red oak, wood 
surrounding broad rays shrinks radially almost twice much 
the broad rays. Illustrations substantiate distortion caused. 


HYGROSCOPICITY WOOD, 
that is, its change moisture con- 
tent response change the rela- 
tive humidity the surrounding 
atmosphere, characteristic prime 
importance wood-using indus- 
try. response changes mois- 
ture content, wood has the faculty 
changing its dimensions, and this 
icance. Lumber green from the saw 
unsuited for most uses and must 
dried—naturally artificially—to 
moisture content compatible that 
which will encounter service. 
this process seasoning, defects often 
develop which result the degrading 
the lumber. Even after manufac- 
ture, products may become distorted 
shape, furniture may loosen the 
joints, doors and drawers may jam, 
because the change the relative 
humidity the air and its effects upon 
the dimensions the wood. 
defects arising during 
the shrinkage the lon- 
radial, and tangential direc- 
Laboratories Canada, 


Forest Branch, Department Northern Af- 
National Resources, Ottawa, Canada. 


was undertaken co-operation with 
the Department Wood Tech- 
State University New York. Col- 
Forestry, Syracuse. 


normally very small and usually 
disregarded. Transverse shrinkage, 
however, comparatively large, with 
the average tangential shrinkage nearly 
twice great the shrinkage the 
radial direction. 

The cause difference between the 
longitudinal and transverse shrinkage 
related the organization and ar- 
rangement cellulose within the cell 
wall has been described numerous 
books and reports and, recently, has 
been reviewed Pentoney (6). 


the purpose this paper mention 
‘briefly the existing theories which 


attempt explain the difference be- 
tween radial and tangential shrinkage 
wood and report the results 
preliminary tests undertaken the 
Ottawa Laboratory the Forest Prod- 
ucts Laboratories Canada, deter- 
mine the effect the structure 
wood the dimensional changes 
which occur response changes 
moisture content. 


Transverse Shrinkage Theories 


Many references appear 
ture the long-standing explanation 
that rays—arranged radially 
pendicularly the vertical cells— 
restrict wood shrinkage radial 
direction. The assumption 
that the ray cells shrink only small 


amount their longitudinal direction 
(radially the wood) thus reducing 
the radial dimensional change but not 
limiting the shrinkage the tangen- 
tial direction. 

Reports Greenhill (3) (4), 
Barkas, (1), and Clarke (2) support 
the theory. However, 
Kollman (5) rejected the theory that 
the difference between radial and tan- 
gential shrinkage attributable the 
rays, the basis the tensile 
strength the rays during swelling. 

Ritter (7) and Ritter and Mitchell 
(8) (9) have taken exception the 
ray-restraint theory after estimating 
the orientation ray cells 
basswood means polarized light, 
measurement shrinkage pine 
blocks from which the rays were said 
have been “removed special de- 
gradative and other tests. 
They state (9) that “ray cells have 
restraining effect the radial shrink- 
age and further that “ray 
cells may omitted from among the 
various factors that less radial 
than tangential shrinkage wood”. 
They have come the conclusion that 
the shrinkage ray cells, radial 
shrinkage wood from which they 
were isolated, and that the difference 
between radial and tangential shrink- 
age caused the slope the fibrils 
around the bordered pits the radial 
walls the vertical cells. 

Other theories are based upon the 
interaction the shrinkage spring- 


: 


wood and summerwood, the difference 
slope the fibrils the radial and 
tangential cell walls, and the difference 
amount middle lamella present 
per unit length radial and tan- 
gential direction. These theories were 
included the review Pentoney 
(6) and are not described detail 
this article. interest note, 
however, that shrinkage tests con- 
springwood and summerwood 
Douglas fir, Pentoney concluded that 
differential transverse shrinkage was 
primarily the result springwood- 
summerwood interaction, that the 
tangential shrinkage wood was 
about the same 
shrinkage isolated summerwood 
while, radially, the shrinkage the 
wood approached average the 
shrinkage the springwood and sum- 
merwood. 


Since contradictory statements have 
been published the effect rays 
restraining the radial shrinkage 
wood, tests were undertaken the 
author determine the shrinkage 
rays when removed from and when 
partially isolated from the surround- 
ing wood. Red oak (Quercus borealis 
Michx.F.) was selected the material 
for test since the wood this species 
contains broad rays size which 
can relatively easily removed 
exposed for shrinkage measurements. 

This paper describes the material 
tested, the method obtaining shrink- 
age measurements, and the results with 
regard the difference between radial 
shrinkage broad rays and wood 
fine rays—with broad 
rays removed. Results shrinkage 
tests material containing broad rays 
are also reported. 


Material and Methods Testing 


Wood used for the study taken 
from red oak tree (13.5 inches 
d.b.h.-o.b.) felled December 1952 
the Petawawa Forest Experiment Sta- 
tion Ontario. Bolts cut from the 
tree were immediately transported 
the Forest Products Laboratory, Ot- 
tawa, and placed water storage 
avoid drying. keeping test material 
water-saturated condition, the 
danger permanent drying stresses 
developing before shrinkage measure- 
ments were made was 
cross-section the trunk (about 
inches along the grain) was cut 
little above stump height level pro- 
vide material for the tests. 

Specimens described this report 
were limited wood from the east 
side the tree and, for the most 
part, wood uniform rate 
growth formed from 1946 1950. 
Since comparison the amount 


radial shrinkage broad rays that 
wood without broad rays was the 
object the tests, investigations were 
confined wood from one position 
within the tree eliminate any 
variability which might occur wood 
were taken from different locations 
within the tree. 


order separate the broad rays 
from the surrounding wood for the 
measurement dimensional change, 
transverse sections about microns 
thickness were cut from small satu- 
rated blocks. Care was taken cutting 
sections that pressure the micro- 
tome clamp was not applied near the 
material used for subsequent 
testing. all times, the blocks and 
sections were kept water-saturated 
condition. 

Sections, parts sections dis- 
sected means scalpel glass 
slides, were kept wet and covered with 
cover glass while being measured 
the saturated condition. Measurements 
were made means travelling 
microscope reading 0.01 mm. After 
measurements saturation were 
corded, the cover glasses were removed 
allow the sections dry air 
without restriction. Further drying was 
accomplished desiccators over phos- 
phorous pentoxide. Finally, the speci- 
mens glass slides were covered with 
cover glasses, which were taped the 


slides, and supported near the top 
desiccator containing 
pentoxide and fitted with plate glass 
top. Measurements the sections 
the dry condition were made through 
the plate glass desiccator top means 


the travelling microscope. 


Results and Discussion 


Radial Shrinkage 
Rays: previously 
order determine the amoun 
dial shrinkage broad ray 
pared that the surroundi: 
broad rays and radial strips 
broad rays included (separa 
between broad rays) were 
from saturated transverse 
microns thickness and 
shrinkage measured. 
these measurements 
Table will noted tha: 
dial shrinkage broad ray 
about one-half that wood 
broad rays but with fine rays 


order obtain prelim 
formation the effect 
the shrinkage wood, 
—were prepared each 
broad ray both radial 
sections. Measurements 
shrinkage made along the rays 


along the central wood, 


Figure 
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Toble 1—RADIAL SHRINKAGE BROAD 
al* Measured 

Broad - - 

nsverse sections microns thickness. 
the broad rays (designated 
2), showed that the central 
shrank more than the edges 
the rays restrained the dimen- 
change. some the ray- 


sections, wood between the 
broad rays was isolated dissection 
and radial shrinkage was measured 
along the same line measurement 
previcusly employed the centre 
intact sections. The shrinkage such 
wood, freed from the influ- 
ence broad rays, was significantly 
greater than that shown wood 
sections with broad rays along their 
edges. The results these measure- 
ments are shown Table 


statistical comparison the data 
highly significant difference between 
the mean radial shrinkage values for 
the three groups test material. The 
results clearly show that, the speci- 
mens studied, the broad rays not only 
shrank less radially than did the sur- 
rounding wood, but the rays reduced 
the shrinkage the wood radial 
direction. 

thickness) broad ray tissue were pre- 
order compare the radial 
shrinkage such sections with the 
radial broad rays isolated 
from transverse sections. The results 
average radial shrinkage 
ray tissue 2.36 per cent. Statis- 
tical comparison the 
shrinkage broad ray tissue from 
sections and isolated from trans- 
verse sections has indicated that the 
difference barely significant the 
per cent level probability, and 
thus there may difference the 
radial shrinkage broad 
lated the two different methods. 


Distortion Transverse Sec- 
red oak containing 
broad ray were allowed dry, the 
dried sections showed series 
waves which originated the broad 


RAYS AND WOOD WITHOUT BROAD RAYS 


Mean Radial 


Shrinkage 
Number of (% of saturated Standard 
Specimens dimensions) Deviation 
4.83 0.22 
ray. This deformation the ray 


seems undoubtedly have been 
caused the fact that the radial 
shrinkage the surrounding wood 
greater than that the broad 
ray. This illustrated Figure 
which photomicrograph (magn. 
12) transverse section red 
oak dried under normal 
mospheric conditions. 


When broad rays 
isolated from the surrounding wood 
saturated transverse section, the 
difference shrinkage between the 
rays and the rest the wood 
even more plainly visible when the 
section dries. 
der normal room atmospheric con- 
ditions, shown Figure illus- 
trates the difference radial shrink- 
age between the broad ray and the 
surrounding wood. Figure also 
shows the deformation which takes 
place when broad ray partially 
isolated. The specimen this photo 
transverse section, microns 
rated that broad ray was present 
along one radial edge and wood 
along the other. Partial separation 
the wood from the ray was made 
with scalpel. When 
was allowed dry the air, the 
bow-shaped deformation resulted be- 
cause the greater radial shrink- 
age the wood than that the 
broad ray. 


The curvature that results dry- 
ing strip composed two mate- 
rials, combined edge edge, and 
characterized 
sional change properties shown 
Figure The photomicrograph 
narrow transverse section 
containing fibrous wood tissue 
one edge and broad ray tissue 
the other, and allowed dry un- 
der normal room atmospheric con- 
ditions. The curvature which devel- 
oped the strip indicates that there 


SHRINKAGE WOOD WITH BROAD RAYS ATTACHED AND BROAD 
RAYS WITH WOOD ATTACHED, COMPARED RADIAL SHRINKAGE 
WOOD WITHOUT BROAD RAYS 


Broad rays with wood attached 
be A ood between broad rays 
SOlate! 


wood without broad rays** 


vet ransverse sections 80 microns in thickness. 
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freed from broad rays dissection. 


Number of 
Specimens 


Mean Radial 
Shrinkage 


Standard 
Deviation 


20 3.79 
4.32 
17 4.87 


0.27 
0.24 
0.18 


Figure 


was less shrinkage the broad ray 
tissue than the wood beside the 
ray. 

Figures and are included 
show curvature similar that 
Figure caused the difference 
between the shrinkage the broad 
ray and that the surrounding 
wood. Figure illustrates 
verse section saturation which 
has been divided into three parts 
separate the central wood 
(without broad rays) from the 
eral strips, cach which sep- 
arate portion with broad ray tissue 
included along its outside edge. Fig- 
ure shows the same portions 
the section, Figure the 
air-dry condition. Curvatures the 
outer strips indicate that less radial 
shrinkage has occurred the broad 
ray than the fibrous wood. The 
fibrous edge all sections this 
type was every instance the edge 
that underwent the most shrinkage 
drying, the ray such sections 
always being the convex edge. 


3 
gs 
7 
q 
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Figure 


Summary and Conclusions 


The results investigations de- 
scribed herein show that red oak, 
wood surrounding broad rays shrinks 
radially almost twice much 
the broad rays. The significant 
effect broad rays 
the radial shrinkage specimens 
tested has also been shown. This has 
been further substantiated illus- 
trations the distortion caused 
drying sections which broad rays 
have been partially isolated from 
the surrounding wood. 

Since fine rays present 


Figure 


this article may have dimensional 
change properties similar those 
the broad rays, they may also 
effective restraining the radial 
shrinkage wood. Tests have been 
undertaken attempt deter- 
mine the effect fine rays the 
radial shrinkage red oak and 
arrive theoretical value for the 
radial shrinkage the wood with- 
out rays. The results this phase 
the investigation, well in- 
formation other species, will 
published later date. 
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Evaluation Tests Wood 


REGINALD COLLEY 


Technical Director, Bernuth, Lembcke Co., Inc., 


The author stresses four point evaluation program involving 
tests, test plot exposure small stakes and round posts, 
documented service tests treated commercial units. Test 
are discussed and sample current tests are examined for 
and possible correlation the test results. Laboratory 
cultures yield results that can apparently correlated 
test plot and pole line experience with creosote. The soil-block 
can used determine preservative threshold retentions, i.e., 
much given preservative must retained the wood 
treatment insure preservative effectiveness. 

Laboratory and correlated test plot experiments should 
supplemented when practicable with documented tests commer- 


units. 


planning than presentation 
technical data. really argu- 
ment for realignment and change 
overall viewpoint about evaluation 
procedures. number instances 
the writer his colleagues (7, 16) 
have stressed the broad concept 
evaluation preservatives for ground 
contact use that involves (a) labora- 
tory tests, (b) outdoor test plot ex- 
periments with stake specimens, 
test plot experiments with fence posts 
with service-size specimens, 
pole-diameter posts and 
mented service tests. Such concept 
projects the evaluation process from 
the the labo- 
ratory into the future toward 
some end point representing either ter- 
minatiton economic service life, 
actual failure because deteriora- 
tion biological agents. Dynamic me- 
chanical damage excluded. Intrinsi- 
cally implied such concept some 
semblance integration and correla- 
tion. Until recently has been 
cult approach the inherent problems 
practical basis. The development 
the soil-block test procedure appears 
make possible plan the whole 
evaluation program 
than before. 

The words and 
used here have standard 
dictionary definition, e., they mean 
bringing into reciprocal relation, with 


The reader will 
keep mind the difference 
mere comparison and correla- 


attempt will made pre- 
within the present evalu- 
red for presentation before the Society 


strial Microbiology, Madison, 


ation systems, and develop plan 
for insuring better correlation the 
future. 


four-point program like the one 
outlined above, since requires inter- 
pretation and appreciation each in- 
dividual part, minimizes over-exagger- 
ation the service test without de- 
tracting from its relative importance 
the whole scheme. quite im- 
practicable ignore the inferences 
drawn from past experience. 
appears the writer equally 
impractical, well illogical, 
make past experience over-stressed 
criterion for judging the probable 
value wood preservative for pres- 
ent day use. Incidentally, many records 
long life treated timber are 
simply interesting accounts service 
life, satisfactory and confirming evi- 
dence justifying the hope and expec- 
tancy some earlier engineering plans 
and decisions. Except the broadest 
sense, unless the units are branded 
properly and unless accurate informa- 
tion available the character 
the timber, and treatment, preserv- 
atives and retention, such records 
not qualify service tests the sense 
this paper. 

Logically, the consumer treated 
wood products should able se- 
cure effective preservative, ade- 
quate quantity, wood that prop- 
erly treated insure the permanence 
his property, within reasonable and 
practical estimates required service 
life. Actually the treated timber 
buys should ideally well pre- 
served that early replacements are 
reduced minimum and that 
the physical life the treated timber 
longer than the service life the 
plant structure. the consumer 
works his problem down basic con- 


siderations, the question likely 
ask himself and his potential sup- 
should buy insure economic 
service 

The utilities engineer may may 
not know much biology, but. 
intently aware that early failure 
decay means relatively high early main- 
tenance charges. also trained 
think terms appropriate factors 
safety, and therefore likely 
think first essentially permanent 
protection against decay under severe 
very severe exposure conditions; and 
then can adjust his treating speci- 
fications, his own risk, lowering 
retention requirements where the 
chance attack biologic enemies 
has proved below the calculated 

write such end-use specifications 
intelligently the engineer, either con- 
tempt correlate the results expe- 
rience and the results experiment. 
cannot depend wholly experi- 
ence, represented the 
treated timber his own his 
colleague’s utility plant, 
cause the continuously changing 
characteristics the timber supply 
and the introduction 
atives. has been made conscious 
the rapid development 
tion quality control for regulating 
manufacturing procedures; which im- 
plies the use laboratory tests 
materials, plus inspection manufac- 
turing processes, that will assure con- 
formance the finished product 
the specifications. 

continued production and prod- 
uct reputation, whether 
(2) machine gun cartridges 
treated wood poles, some more tan- 
gible measuring stick than tradition 
must applied. This written with- 
out any intention questioning the 
reputation, such, any good, well- 
preserved wooden product. But repu- 
tation and tradition are seen dimly, 
like faded daguerreotype, some 
the younger generation 
and procurement agents who must 
shown that the tradition—and the 
faith—are well founded. Benson, sug- 
gesting that the service test measures 
customer reaction customer evalua- 
tion, rightfully stresses the point that 
laboratory tests and quality control 


measures must developed with due 
regard the actualities service. 

One hears the opinion frequently 
expressed that the laboratory test— 
the soil-block test for example—can- 
not imitate actual service conditions. 
Such opinion is, course, basically 
true broad but 
would not necessarily hold for some 
the important factors outdoor 
exposure that bear the resistance 
susceptibility treated wood 
decay. different direction, 
one warned that the results labo- 
ratory tests cannot used basis 
for estimating the average 
life treated wood. The general 
truth this statement may also 
granted. However, does not seem 
necessary charge the laboratory in- 
vestigator with the responsibility 
developing methods complete 
tation outdoor exposure cal- 
culating life expectancy. 

Based observation and 
ence with the laboratory soil-block test 
over the last decade the writer believes 
that the test can used determine 
under severe but controlled conditions 
how much creosote, pentachloro- 
phenol, copper naphthenate, so- 
dium fluoride for example, must 
retained the wood the time 
treatment prevent critical, appropri- 
ate wood-destroying fungi 
tacking the treated blocks. The appli- 
cation the test results depends 
among other things better knowl- 
edge and definition service condi- 
tions, biological and other factors. 

The principal biological problems 
that affect the planning evalua- 
tion procedure are those related 
the wood-destroying fungi themselves 
and the conditions governing their 
growth, along with their companion 
molds, bacteria, protozoa, and other 
animal agents. Among the most impor- 
tant these problems are those in- 
volved the isolation, laboratory cul- 
ture and identification the really 
critical organisms that occur 
treated wood, both service and 
the test plot. The phrase 
treated means that the fungi 
are actually decaying the treated wood, 
that they are growing untreated 
sapwood heartwood beneath 
outer treated shell. The fungi that at- 
tack wood may may not 
important because many them 
may sensitive to, and therefore 
ily controlled by, the preservative 
preservatives under Gen- 
climatic and weather conditions, 
since they affect the activity fungi 
and other biologic organisms, will 
have much with the perform- 

The requirements for good wood 


cussed, and guarded with words 
solemn warning over and over again 
(4, 13, 23). matter practical 
research planning must assumed 
that questions doubts about general 
fungicidal properties, toxic hazard 
humans, flammability, corrosiveness, 
penetrating ability, availability and 
relative costs will have been reasonably 
well settled before program pre- 
servative evaluation started. This 
means that the materials tested 
have been passed through the prelimi- 
nary laboratory stages, through 
some experience, and have been judged 
have potential real value wood 
preservatives. Theoretically, 
there would limit the num- 
ber really good wood preservatives 
that might offered the consumer 
competent treaters; but almost 
economically impossible for the trade 
use more than relatively small 
number oil-type and salt-type pre- 
servatives. Practical limits are set 
treating plant and material costs, pre- 
servative handling problems, customer 
specifications and procurement 
dures. 


Various Ways Reporting 
Evaluation Tests 


Since the emphasis this paper 
intended directed almost entirely 
toward the problems 
wood against wood-destroying fungi, 
attempt will made interpret 
the evaluation preservatives for in- 
sect marine borer control. Insect 
damage wood and furniture 
houses England and Europe 
much more serious than 
the United States and Canada, 
and the control measures are naturally 
that much more significant. The best 
current references are the recent vol- 
umes the Record the British 
Wood Preserving Association. Ento- 
mologists the United States Depart- 
ment Agriculture are continually 
experimenting with the use 
poisons against termites Saucier, 
Miss., for example. The periodic re- 
ports the International Termite 
Exposure Test (12) contain the con- 
densed results observations de- 
cay well termite European 
test results can approached through 
such summaries that presented 
Becker for the 
testing station, particularly 
spect laboratory tropicalization 
experiments. 

summary (17) sort 
final report the marine borer 
work with which has been con- 
nected for many Progress re- 
ports phases the United States 
Navy Marine Borer Project (15) are 
issued frequently (22). Becker and 
Schulze have reviewed some 


the more recent European laboratory 
tests the control marine 
The broad modern investigations 
this country are covered reports 
issued the William Clapp 
ratories Duxbury, Mass., and 
reports the periodic Marine 
Conferences. 


The progress reports tests 
and post tests issued the Forest 
Products Laboratory (5, com. 
test plots southern pine 
stakes and posts treated with 
made correlate the results 
tests and post tests 
for example. The practical 
tion the results the types 
test and the rating 
ports the stake, post 
exposure tests regularly one 
agraphs, representing almost 
nial policy, that stress the 
the use the test 

Europe, where the develo 
salt preservatives has been 
important, and where there 
and new methods the 
reporting laboratory tests 
text books handled somewh dif- 
ferently than this For 
example, the third, revised 
1950, the 
“boundary 
are given for critical test fungi for 
very many the preservatives for 
which European 
test data are available. This acceptance 
flect clearly the attitude the 
station (14). Van Grenou, 
and van den Berge (23) use 
the same type agar-block tes: data 
throughout their “Wood ation 
1951. does Martinez (20) his 
here and abroad are revealed the 
fact that Hunt and Garratt 
block tests and the soil-block 
relatively short discussions, 
laboratory toxicity data from tests 
only two summary tables VI). 

threshold 
terms pounds per cubic 
wood, the “amount ative 
the wood, that will 
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weath treated blocks. The defini- 
tion above includes the impor- 
tant permanence, preser- 
over some time period, 
spite loss evaporation leach- 
ciple oughout the rest this paper. 
threshold retention effective 
again: ritical fungi under use condi- 
tions normal maximum hazard. 

(21) used charts for com- 
paring ind correlating the absolute in- 


salt type preservatives and 
employing results obtained 


wood. most comprehensive com- 
results the European 
the article Schulze, Theden and 
Starfinger (14-1). The authors show 
graphically, logarithmic 
the limiting values for dif- 
ferent preservatives against different 
test 

concise graphical compari- 
son the results obtained with oil- 
type preservatives both modified 
agar-block test and the soil-block 
test represented Figure Dun- 
can’s recent paper (10). This figure 
masterpiece condensation; and 
The threshold values terms Ib/cu 
are shown arithmetic ordinate 

The writer has illustrated the cor- 
relation among the relative threshold 
values for creosotes (7, Fig. 35) from 
the results obtained weathered 
soil-block tests, small inch stake 
tests, and tests pole-diameter 
posts. The wood all cases was south- 
pine sapwood. The threshold val- 
ues shown simplified chart 
abscissa base line. 


Comparison and Correlation 
Tabular Form 


provide another means for com- 
paring the results laboratory and 
evaluation procedures some 
representative data have 
pressed both percent concentration 
pounds per cubic foot Table 
The following assumptions were 
used arriving the figures for per- 
concentration wood: 


weight basis 0.50 

id, oven-dry Ibs. 31.20 


percent moisture, lbs. 40.56 


FPRS 


Wood, water and air space for such 
combinations can calculated from 
MacLean’s charts (18). The weight 
the cubic foot wood 
assumed the combined weight 
the wood, water and absorbed pre- 
servative, for example: 


48.56 


Here the creosote amounts 16.47 
percent the 
“mixture”. 
would, course, lower for higher 
moisture contents and higher for lower 
moisture contents; for example, 
would 14.60 for percent mois- 
ture and 18.23 for percent mois- 
ture. The percent figures for the agar 
flask tests are converted into 
wood. 

facilitate interpretation Table 
the upper left hand corner diag- 
onal direction toward the lower right 
hand corner. evident that there 
correlation—no reciprocal and 
interdependent the 
values for Madison 517 (Polyporus 
and those for Lentinus 
ing that while the thresholds for the 
weathered agar-blocks and 
the same for Lenzites trabea (3.00 
and 3.20 respectively) the 
weathered soil-block results are roughly 
block results for Lentinus lepideus. 
the basis the latest available in- 
formation, this fungus, because its 


high creosote tolerance, the most 
critical test organism for creosote. The 
best apparent correlation shown 
the weathered soil-block tests using 
this organism, and the estimated 
threshold values for test plot experi- 
ments with creosoted inch stakes 
and with pole diameter posts. The fig- 
ures for the posts are calculated for 
the one inch the treated wood. 
The discrepancies between the group 
figures for Madison 517 and for 
Lentinus lepideus are the same or- 
der whether one makes comparisons 
the basis percent concentration 
the medium pounds per cubic 
foot. One may compare the results 
the different test procedures, but corre- 
lation with outdoor exposure exists 
only one segment the table, the 
lower right hand corner. 


Cooperative Creosote Tests— 
Appraisal 


Much interesting and useful infor- 
mation will obtained from the com- 
prehensive cooperative 
(1, now under way. The scope 
the tests has broadened since their 
inception; and individual cooperators 
are still conducting their own investi- 
gations, essentially their own 
sponsibility. This natural develop- 
ment. However, without detracting 
from the ultimate value the tests, 
the fact remains that the experiments 
representing the various present phases 
the cooperative test procedures have 
grown accretion instead develop- 
coordinated plan. This growth most 
desirable from the viewpoint, 
but the results may not turn out 


Table EVALUATION TESTS; THRESHOLD RETENTIONS 
PERCENT CONCENTRATION AND LB./CU. FT. 


Agar-Flask 


Immediate 


Conditioned Weathered 


Agar-Block* Soil-Block* 


Conditioned Weathered 
Tests and 
Test Fungi Notes a bs a b a b a b a b 
Laboratory Tests Fresh Oils 
Madison 517 0.03 0.012 2.41 1.00 3.80 1.60 1.70 0.70 
0.30 0.12 


-50 0.62 


Aerated Oils 
! 0.20 0.081 


3.00 .26 
>5.00 >2.13 
Coniophora 
Cerebella 2 1.22 
Lenzites Trabea 
Madison 617 
Lentinus Lepideus 3.70 
Europe : 5.81 
Madison 534 3.80 
Madison 534 
Madison 534 3,6 


Madison 534 


Field Tests 
Inch Stakes 


Pole-diameter 
Posts ‘ 


'See Literature Cited for notes 1 to 5: 1. Baechler, 2. Schultze, Theden z 
(8 to 11), 4. Colley, 5. Lumsden. 

‘The creosote here is the same as that at 1,7 above. 

7See note 6. 

Sa is percent concentration and b is lb/cu ft. 


0.50 

0.90 6.89 3.00 2.41 1.00 7.31 3.20 

1.56 

2.50 

1.60 10.97 5.00 7.94 3.50 15.61 7.50 

16.82 
19.82 9.40 
22.54 11.80 


18.16 9.00 
21.33 11.00 


18.16 9.00 


and Starfinger (14-1), 3. Dunean 


4 
q 
4 


entirely satisfactory for correlation 
the sense this paper. 

The reader will gracious enough 
bear mind that the following dis- 
cussion the cooperative creosote 
tests based six years additional 
observation and experience since the 
tests were started, plus the assumed 
advantage hindsight. The remarks 
are intended interim appraisal. 

final judgment the behavior 
the different creosotes and creo- 
and creosote-coal tar 
solutions under the conditions ex- 
posure the marine borer tests will 
probably possible within compar- 
atively short time. 

far the agar flask 
toximetric tests are concerned, the re- 
sults confirm the general opinion that 
creosotes are toxic Madison 517; 
and new evidence presented (1) 
show that forceful aeration the oils 
decreases their toxicity this organ- 
ism. The significance the change 
toxicity and the bearing the test 
data the practical use the creo- 
sotes are elusive. 

The blocks the soil-block tests 
were treated series retentions 
which were calculated straddle the 
threshold retention for each oil. The 
thresholds for the weathered blocks 
varies considerably for the different 
oils (9) but for these thresholds all 
the residual oils, left the wood 
after weathering, appeared have one 
common characteristic, namely about 
and Fig. 34) the fraction dis- 
tilling below 355° Analysis the 
data Duncan’s Table (11) indi- 
cates residual amount about 
2.50 the same fraction 
the tested creosote blocks weathered 
during the warm months. This finding 
tends confirm the 
sented the previously cited table and 
figure. The over-all results the 
weathered block tests the coopera- 
tive creosotes show thresholds 9.0 
deus for most the oils. This in- 
terpreted minimum for severe ex- 
posure conditions, view later 
findings (11) blocks weathered for 
longer periods. the opin- 
ion the tests the soil-block series 
are the only the cooperative 
tests that have directly approached the 
answer how much creosote 
necessary prevent decay ground 
contact points. 

The overall inference seems 
that actual treatment retention 
least 8-9 pounds per cubic foot 
necessary protect against 
This figure may too low. 


severe ground line contact conditions, 
then the treatments the inch 


stake tests are too far below the thresh- 
old significant for comparisons 
the different creosotes, and the 
treatments are just below 
the thresholds; and besides, the amount 
creosote remaining the stakes 
the time they were installed un- 
known. other words, there 
means knowing how evaporation 
losses varied the different lots—four 
treatments with each oil—during the 
intervals between treatment and the 
time the stakes were set the ground 
the test plots. Decay progressing 
rapidly after years exposure the 
stakes, and well under way 
groups. 

The inch stakes were 
treated average retention about 
pounds, This amount too near 
the threshold. The creosote distribu- 
tion was undoubtedly more favorable 
for protection than the inch 
stakes. The percentage loss oil 
evaporation was presumably less than 
from the smaller stakes, but how much 
loss occurred not known. 
stantial proportion the stakes 
the Miss., plot are showing 
decay. 

would appear, therefore, that the 
results the tests the treated 
inch and inch stakes will eventu- 
ally yield data that can interpreted 
terms average life for less than 
threshold retentions the various 
creosotes—4 and for the smaller 
stakes and Ibs for the larger stakes 
—under the respective plot conditions. 
may possible estimate thresh- 
olds for the inch stake tests in- 
ference from previous experiments, 
graphing the results from the small 
stakes suggested earlier paper 
(7) segregating and tabulating 
the results for the stakes with reten- 
tions above the level. The same 
procedure probably cannot applied 
because the lack lower higher 
retention groups. The stake test re- 
sults probably cannot translated di- 
rectly into answer the question 
much each the several 
creosotes needed prevent decay 
under severe exposure conditions?” 

for the round southern pine 
posts the test, that had average 
retention about ft, all were 
rated 100 percent 
Dec., 1952, after about 314 years 
exposure. Retentions ran high 
some cases 7.7 and low 
4.2 lbs weight before and after 
treatment. Most them, therefore, 
were treated overall retentions well 
below threshold figures for severe ex- 
posure conditions. These last two 
statements require some elaboration. 
While there are assay data showing 


original creosote concentration and 
distribution, many these posts im. 
mediately after treatment prebably had 
the outer inch, and 
the outer one-quarter based 
extraction assay similar 
tions. Such concentrations are highly 
protective. matter fact the 
actual sapwood retention these 
essentially equivalent the 
commercial southern pine One 
would expect some the 
tal posts last long time. 


For those unfamiliar with time 
element evaluation tests <osote 
for land exposure, other 
use and service treated 
the following 
serve for orientation: 


Agar toximetric tests weeks 
34, inch stake tests years 


These time estimates kept 
mind not only interpret: the 
results the cooperative in- 
vestigations, but also 
plans for coordinated series 
uation tests. remains seen 
whether the test plot with 
the creosotes the tests 
will indicate tangible 
among them. 


The Significance Various 
Test Procedures 


the two types laboratory tests 
considered particularly here, the agar 
toximetric test and the test, 
will assumed that the former— 
means measuring the toxicity the 
preservative material calibrating the 
effect the poison the growth 
given test organism, frequently 
only, and valuable such; the 
evidence the possible correlai 
the test results with retention 
ments wood, with the 
lacking confusing. More 
years ago Rabanus went far 
method permitted sure only 
the question whether not 
preservative was suitable for 
tection malt extract agar the 
attack the test fungus. The 
examinations before trial, 
preservative evaluation test 
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the 

soil- 


soil-block test now being 
provides information the per- 


acy-toxicity characteristics 
mation available which test 
should employed. The species 
used Madison appear 
cry satisfactory. However, there 


plenty work for the biologist 


relating definite organisms 
fungus strains with decay 
and hardwoods 
varying climatic and use condi- 
Eventually, would appear 
sirable reach working agree- 
standard test preservatives 
standard test fungi. 


the agar-block test well 
test the conditions are, 
pointed out for the former, 
favorable for the fungus. The 


test the more severe, and 


critical and realistic for oily 
rials. The soil-block culture lacks 


the very readily available food supply 


for 


agar 
s c 


fungus that present the 
medium; but the treated block 
xposed under apparently most 


favorable moisture and air conditions 
for promoting infection, and unless the 
amount preservatives the wood 


high 
the 


enough repel the fungus attack 
est block will decay. One can ad- 


mit freely that the test severe one. 
One may also speak the condi- 


tion 


stake test exposure plots 


Mississippi, for example, 


Flori 


da, the Canal Zone 


severe—about severe one can 


find 


deliberately—and that is, 


general way, why the locations were 
chosen. The essentially constant hu- 
midity and temperature the soil- 
block test are lacking the test plot, 


but 


more 


their place are perhaps even 
significant diurnal variations and 


seasonal changes rainfall and 
ground water table. The chance 


infec 
only 


tion, course, variable not 
with respect climate and 


site and the presence absence 
active wood-destroying fungi, but 


also 
facto 


with the variability the latter 
different parts the same 


these reasons attempts 
are now being made arrive 
better understanding the test plot 
conditions the major experimental 


plots 


this country. 


There one highly important com- 


binat 


equat 


conc 


of § 
vent 
pos 
biol 


cal 


ion factor the soil, climate, 
wood, and attacking fungus 
ion, namely the resultant the 
ions just below the level 
ound line exposure. One might 


the opinion that should 


‘ble reach approximate 
nent the most significant 
and other factors the ex- 
conditions the really criti- 
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use. The important factors may differ 
one working with railroad ties, 
with mine props and timbers, 
with the above ground line section 
pole, with the tops piles that 
have been cut off square receive 
the timbers supporting railway track 
highway. But any site where 
exposure conditions vary with the 
elements, the air, water and temper- 
ature conditions may optimum 
some season the year far 
the growth wood-destroying fungi 
are concerned. Regardless concomi- 
tant variations, and aside from the 
fact that the optimum period may 
relatively short nearly continuous, 
appropriate fungi are 
and free attack when this optimum 
period occurs the conditions will ap- 
proach those the soil-block test. 


Efforts are now being made 
standardize the method for stake tests 
(American 
tion, Preservatives Committee P-6). 
Two sizes are proposed, namely (a) 
nal inches. the 
opinion one the most important 
parts the proposed 
cedure the section dealing with the 
handling the specimens after treat- 
ment and the time they are 
installed the test plot, particularly 
when one planning tests oil- 
type preservatives such creosote 
solutions pentachlorophenol cop- 
per naphthenate oil vehicle. 

practically impossible treat, 
store, ship and install any substantial 
number small stakes compar- 
able series tests such preserva- 
tives without running into complica- 
tions varying time periods, and 
variable evaporation losses between 
treatment and installation. would 
therefore appear essential 
hold each batch any given series 
treated with oil-type preservatives un- 
til evaporation and other losses slow 
down reach the gradual rate 
almost asymptotic curve. Such 
practice would bring the oil preserva- 
tives state approaching equilib- 
rium and would iron out some the 
retention variables that otherwise may 
influence the results test plot ex- 
periments. the opinion the 
application weathering cycle 
sizeable proportion all treated 
stakes would not only facilitate cor- 
relation with the soil-block tests but 
also improve the basic acceleration 
characteristics the tests and speed 
them up, with consequent reduction 
time periods. 

goes without saying that im- 
portant part the permanency phase 
the soil-block test the weathering 
cycle employed, during which volatile 
preservative material may lost 


evaporation displacement and wa- 
ter soluble material may lost 
leaching. Eventually acceptable in- 
door weathering technique may 
developed for blocks, but none the 
present exploratory investigations 
such laboratory procedures appears 
applicable practically stakes. For 
the time being, therefore, one would 
probably have plan for outdoor 
weathering all specimens, ex- 
posure, the Madison soil-block 
technique, the local climatic condi- 
tions. Duncan (11, Tab. has re- 
cently shown the effect varying 
outdoor weathering periods creo- 
soted blocks. The effect day 
late spring and summer outdoor ex- 
posure the treated blocks Madi- 
son seems approach the effect 
exposure Gulfport, Miss., for ex- 
ample, years for inch 
stakes, and years 


substantial part the creosote 
absorbed the test blocks treat- 
ment apparently lost relatively 
short time. specimens treated with 
toluene-creosote solutions about 
percent the calculated creosote 
losses over four month late Summer 
and Fall period took place the first 
days. For the percent residue 
creosote used the experiments sum- 
marized the cited Table (11) 
the data indicate that about the 8.0 
pound level loss percent 
the whole oil correlated with 
the fraction distilling below 355°C. 
Such losses occurred outdoor 
weathering period days 
late Spring and Summer months. The 
results this latest published series 
with those obtained the same lab- 
oratory and published previously for 
creosotes about the same residue 
and specific gravity. day weath- 
period beginning about June 
first would probably about right 
for inch stakes. 
longer period might better for 
stakes. both cases care would 
have taken insure free ex- 
posure air movement and rainfall 
(or spray) under alternating day and 
night conditions. 

One might plan obtain 
ratory answer plausible inferences 
from weathered blocks, and then test 
laboratory results with inch weath- 
ered stakes. For such experiment 
correlation might advisable 
cut the blocks and the stakes from 
the same blanks. would appear 
entirely possible for 
small test cut groups number 
inch blocks and inch 
stake from the same very nearly 
the same annual rings. preselection 


int 
unk 
we! 


logs, satisfactory system 
sawing, preferably approaching the 
quarter-sawing principle, 
quent sorting the boards would 
procedure, calls for happy and 
understanding cooperation between 
biologist and wood-worker, but can 
done, and the writer knows 
better way get truly matched 
specimens. more easily accom- 
plished the Forest Products Labo- 
ratory for instance, than less well 
equipped and experienced places; but 
again; can done, even the 
logs are handled one point and the 
planing and cutting the boards 
another. For large scale tests such 
refined matching impractical. 
When there sufficient continuity 
policy and management permit 
planning for long range experiments 
would also appear desirable 
apply weathering cycle the 
round test posts any 
evaluation program. For example, as- 
sume reasonable number southern 
pine sapwood posts, feet long and 
about inches average diameter, 
treated satisfactory series gra- 
dient retention groups varying from 
below above the expected thresh- 
old. One could divide each group into 
lots, one (a) shipped and 
installed soon practicable after 
treatment and the other (b) 
weathered before installation. There 
the (a) lots and least each 


the (b) lots. The latter could 


stacked X-wise, just fresh cut lum- 
ber frequently stacked the South, 
but over iron pipe 
rail, with the lower butt ends resting 


concrete treated timber sup- 


ports above the level heavy 
rains. The length the weathering 
period could governed periodic 
assay control specimens. 
120 days, say during June, July, 
August, and September 
ably long enough permit the 
evaporation from such small posts 
substantial proportion low boil- 
ing ends creosotes petroleum 


Correlated Evaluation Tests 


all the above tests are being 
applied preservatives already use 
should feasible employ true 
solutions throughout, and the same 
time arrange for the treatment 
substantial number full size com- 
mercial units for documented serv- 
ice test. Securing such treated units 
more difficult and may practically 
impossible the case new preserva- 
tives, cither because supply difficul- 


ties because commercial equipment 
cannot spared converted for 
large scale commercial experiment. 

Logically, the service test should 
come after the evaluation tests any- 
way, but things not always work out 
that way. any event, sufficiently 
large and representative sample the 
commercially treated units that into 
service test should branded prop- 
erly and characterized completely 
timber species, time cutting, sea- 
soning, size, manufacture, sapwood 
depth, sap and heart volume, preserv- 
ative, time and place treatment, re- 
tention gage weight and 
chemical assay determine preserva- 
tive concentration and distribution 
the wood, time interval between 
ment and installation, and dates in- 
enough units should treated and 
characterized for distribution 
stallation under significantly different 
climatic and site conditions, all 
which should carefully described 
and recorded. Location and labelling 
the treated units could well 
mapped. The making the records 
must really done for posterity. Such 
service test not easy set up. 
There are not many this country 
that conform completely. 

The writer has become convinced 
that one should never purposely change 
the below ground and ground line en- 
vironment test specimen pull- 
ing out the ground periodically 
for inspection. This cuts straight across 
currently accepted practice for every- 
thing from inch stakes 
diameter posts; but suggested that 
the practice needs reexamination. Once 
treated specimen has been properly 
installed the preservative may as- 
sumed have some effect—to 
greater lesser degree—on the bio- 
logic population the soil con- 
tact with the specimen. Conceivably 
this effect might stimulation 
very minute quantities preservative 
poison, but generally one would look 
for and hope for degree inhibi- 
tion. When freshly treated units are 
installed actual service, such 
poles ties for example, there may 
actually poisoning the adjacent 
soil, particularly just below the 
ground line. Normally the ground line 
pole not changed much after 
installation except error accident, 
and the relation soil and below 
ground pole surface remains practically 
constant, generally speaking, through- 
out the service life the pole. 

Lifting out stake and 
specimens, and loosening and jacking 
larger post specimens (16), and 
partially all around excavation 
poles line obviously the 
soil-wood environment. Vigorous loos- 


ening stakes and posts should 
avoided. Jacking out posts 
procedure than digging out the soil 
around the ground line. There 
least the possibility that lifting out 
inspection practice accelerates the ac- 


celeration for which the 
planned. The variables introduced 
probably have relatively greater 
closely approximate threshold 
tions; because adequately treated 
mens seem remain sound year 
year, regardless the 
technique. 

Two things can done all 
this. Enough specimens could 
that adequate pilot lot 
and often desirable. This lot 
dence decay and the probable 
eral conditions the specimens the 
larger lot. The latter should ain 
the opinion ple 
should apply all test plot 
ments, regardless the size the 
test specimens; and far 
line are concerned the digging 
sary permit inspection 
kept minimum. 

carry out the idea 
above successfully for small 
one might have make some 
stakes. Under certain 
conditions these specimens, when set 
7-9 inches only into the ground, 
heave work out the ground 
the course the alternating sum- 
mer and winter seasons. This 
change the ground line level, 
sibly more rapid loss volatile pre- 
servatives, some looseness air 
space, and very probably some cle- 
ments acceleration the 
tests. Such acceleration bound 
irregular and variable, and its 
difficult appreciate. Usually, un- 
der careful supervision some attempt 
made reset the specimens 
cally tapping hammering them 
back their original ground 
level, and tamping the soil 
them. However, this procedure 
ule, its thoroughness depends 
the operator and the condition 
ground, and the results are 
One way out the difficulties 
long for the experimental lots 
stakes firmly 18-24 inches 
pending soil and climate—so 
they would have better 
staying put and better 
periodic changes water table. 
such stakes would coincide 
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the when they could broken 
off relatively light spring bal- 
pra hand. 

oth the inch stakes and the 
stakes accelerated test plot 
Neither course, the shape 
used commercially, with the pos- 
exception some sawed fence 
stakes hop poles. The 
inch sapwood has 
certain academic sanctity be- 
caus. has been used. Its size may 
advantage termite exposure 
tangible and not easily lost. 
the writer strongly in- 
toward the inch unit, because 
relative cross sectional shape, 
compared the block size, 
can made from selected 
thin sapwoods, such Douglas fir, 
pine, jack pine and western 
cedar. These species should 
sometime soon evaluation 
tests volatile partly volatile pre- 
servatives. 

the belief that the 
test plot exposure creosoted speci- 
mens treated and pound reten- 
pounds only, not truly acceler- 
ated test, except for the effect site 
and biologic enemy population the 
life the given specimens. Prefer- 
ably all the specimen lots should in- 
clude gradient series retentions 
that run from below above pro- 
tective threshold and 
should apply all preservatives and 
all types specimens tested. The 
decay specimens having less than 
provides visible 
and certain evidence 
This almost not quite 
important judging the actual 
threshold level the com- 
plete protection afforded the ade- 
treated, higher retention speci- 
mens. Satisfactory comparison and in- 
terpretation difficult impossible 
when one dealing with variable de- 
decay all the specimens 
groups treated below threshold re- 
tentions. Acceleration over the whole 
gradient for all specimens 
can promoted weathering, 
the experimental plan 
described the following paragraphs. 

One must, course, continue 
attempt evaluate the tests now 
one were making new 
start the following schedule cor- 
tests suggested having 
worthy careful consideration. 
that all preliminary tests, 
such agar toximetric tests, metal 
tests, etc. have 
and hat questions toxicity ani- 
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mals humans, and problems 
cost and availability have been reason- 
ably resolved the point war- 
ranting thorough evaluation. 

The complete correlated series 
tests would include soil-block 
tests, inch stake tests and 
round post tests, all specimens 
southern pine sapwood; and gen- 
eral considerations justified 
and expense one could add treat- 
ment and installation commercial 
units. order avoid molding 
blue-staining the sapwood pos- 
sible decay, the logs for the boards 
made into blocks and inch 
stakes, and the posts should cut 
late Fall early Winter. The sug- 
gested general scheme test for oil- 
type preservatives involves planned 
schedule for: 

blocks and stakes, and also the 
peeled posts, late Fall early 
Winter. 


Conditioning the blocks and 
stakes approximately the same 
moisture content, and conditioning 
the posts nearly practicable 
the same moisture content 
blocks and stakes. assumed the 
boards would carefully kiln dried 
before manufacture into blocks and 
stakes. The posts might condi- 
heated basement. 


Treatment all experimental 
units within the shortest practicable 
period, say starting April and 
finishing May 31. 

Weathering outdoors any 
given locality all treated units 
under the same general climatic con- 
ditions for appropriate periods 
beginning about June and running 
about September 30. 


Starting block tests and instal- 
lation stakes and posts the 
period from September Octo- 
ber 31. 


ment service test units preferably 
May, open pile storage June 
September and installation late 
September October. 

Adequate provision for chem- 
ical assay representative experi- 
mental units from block, stake and 
post groups determine variation 
retention, and the amount and 
character preservative losses dur- 
ing the course the respective ex- 
posure tests. 

The timing schedule shown above 
and below believed rational 
and illustrative workable plan; 
inflexible. 


broad detail the experimental 
lots would fitted into pattern 
like the following: 

Soil-Block Tests 


Gradient retentions, using toluene 
diluent, from below above ex- 
pected threshold. 


Group For exploratory tests 
freshly treated blocks, conditioned 
about three weeks, determine ap- 
proximate effectiveness preserva- 
tive before weathering. 


Group Weathered days say 
during June 1—July 
tioned, and placed culture test 
about September 

Inch Stake Tests 

Same gradient retentions, with 
and without toluene diluent, for 
soil-blocks, trom below above ex- 
pected threshold. 


Group al. Representative samples 
from each retention lot toluene 
dilute specimens, inches long, for 
exploratory tests freshly treated 
stakes, retention group 
close-bundled and wrapped alum- 
inum foil, soon 
after weighing for retention and 
wrapped until installation earliest 
practicable date. 

Group a2. Ditto, for representative 


samples treated without use tol- 
uene diluent. 


Group Toluene dilute treat- 
ment specimens for all retentions, 
inches long, weathered days 
during June 30, repre- 
sentative samples assayed for 
preservative retention immediately 
after treatment and after weather- 
ing. Each retention group ap- 
proximately bundled aluminum 
foil the end the weathering 
period and kept that way until 
installation September carly 
October. 

Group b2. Ditto for specimens 
treated without the use toluene 
diluent. 


Group and c2. Treated controls 
for each retention group and for the 
toluene dilute and straight 
tive respectively, 
inches long, for periodic lifting out 
inspection, preservative assay, and 
isolation primary decay fungi; 
weathered days for groups 
and b2, segregated 
and wrapped retention groups 
Installation with 
groups bl, and September 
October. (The procedures 
could, course, followed for the 
stakes apparent advantages 
warranted the additional work and 
cost. 
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Round Post Tests 


Six foot carefully peeled ma- 
chine-shaved southern 
mostly sapwood, inches mid- 
point diameter, and averaging about 
inches; commercial type empty cell 
treatments gradient retentions, 
below and above the expected 
threshold, with somewhat broader 
intervals than those used 
block and stake retention gradients; 
not less than and preferably 
least posts each retention lot, 
plus appropriate sample posts for 
assay penetration, preservative 
retention and distribution. (As far 
practicable the selected posts 
should show medium growth rates, 
say not under over rings per 
inch the outer inches cross 
section. 


Group Ten posts from each 
retention lot, representative re- 
tention spread, shipped and 
installed soon practicable after 
treatment. 


Group Twenty forty posts 
from each retention group 
weathered under same conditions 
for the inch stakes for 120 days 
from about June September 30; 
sample posts assayed for pre- 
servative retention and distribution 
immediately after treatment and 
after weathering; installation 
tween October and 31. (The tops 
these posts should 
icant indication the effectiveness 
the preservative and above 
ground exposure 


Service Tests Units 


worked out when practi- 
cable consumer and supplier, pref- 
erably that the units 
treated, then held open pile stor- 
age for least days; installation 
preferably late September early 
October. 


Biologist, Chemist and Engineer 


Important questions that must 
settled before such series evalua- 
tion tests undertaken have 
with location and size the test 
plot plots and the plans for truly 
random distribution the test units 
within each plot. location, the 
major conditions for exposure would 
met one plot were established 
sandy loam soil warm, moist 
climate, appropriate line 
between Houston, Texas 
sonville, Fla., and the other good 
agricultural land mild temper- 
ate climate not much farther north 
than line between St. Louis, Mo., 
and Richmond, Va. The rate de- 
cay colder temperate climates 
dry areas appears too slow 


too erratic for satisfactory ac- 
celerated tests. 

All plots should large enough 
for continuity operation and 
proper spacing specimens. Repre- 
sentative weathered samples from 
any given series gradient reten- 
tions should installed each 
plot. For small stakes there appears 
completely adequate sub- 
stitute for Latin square arrange- 
ment that will satisfy classical statis- 
but strict con- 
formance, unless one has plenty 
space which work, may 
difficult. For weathered stakes 
defined above, some rational method 
fair distribution specimens 
from any given treatment group 
say different areas within the 
plot may more practicable both 
ity results. Each the areas 
should contain representative sam- 
ples the whole retention gradient 
for any One 
might well consider the same 
scheme for posts also, although with 
their much longer expected life 
the plot the arrangement may not 
important for small speci- 
mens. 

Discussion soil characteristics, 
fungus flora, the mutual antagonism 
soil organisms, and other factors 
make another story, too long 
told here. Still another story which 
also must omitted would deal 
with preservative requirements, risk 
infection and interpretation 
results for above ground outdoor 
exposure (24) untreated and 
treated wood. The same holds for 
the unique exposure conditions that 
pertain railroad ties track, 
different ballast and different cli- 
matic environments. Each type 
end-use situation seems require 
restudy and better clarification, with 
particular reference biologic 
enemy factors. 

training and experience, the 
writer has been strongly inclined 
the belief that the mode thought 
any broad evaluation program 
should predominantly biological. 
However, will evident from 
the preceding paragraphs that the 
biologist will sympathetic 
understanding and the full coopera- 
tion the chemist and the engineer. 
One the most interesting and 
perhaps significant 


shown Duncan’s illustration 


block thresholds (10, Fig. the 
relative shift the resistance 
Lentinus lepideus and Lenzites trabea 
when wood treated with straight 
creosote, straight penta- 
petroleum, and 50/50 volume 


blend the two. The shift more 
clearly shown the results the 
soil-block tests because the wider 
spread the thresholds. Attention 
directed the levels indicated for 
the two fungi, respectively shown 
the position the numbers 
No. Lentinus lepideus, the 
highest threshold for creosote 
and the lowest for 
penta-petroleum (Fig. B); for 
the latter well for the 
(Fig. the most test 
fungus Lenzites trabea. This shift 
paper (8). Furthermore, soil- 
block tests, the blend more ef! -tive 
overall than either the 
preservatives used alone. This 
biological fact tremendous 
ance planning evaluation test: 

tion, the difference between per 
ance laboratory operation such 
the soil-block test, and the 
fundamental research and nent 
that may directed toward chan 
improvement the test procedu 
its interpretation. Studies the 
latter type are continuing, arly 
soil problems, the weath ring 
techniques and the use vent 
vehicles oil-type preservative 
ments. However, the basic 
ology the soil-block test has 
fairly well established (7, 10, 
Figuratively speaking, the 
been laid out and traveled; and 
are moving over fairly 
tory manner. From biologist’s 
point, still figurative the 
question might asked, “How can 
the road kept open and the 
kept moving, and the time 
sure that the exploration new 
tion and grade—is not 
prevented expediency?” 

not intended suggest that 
the two functions 
solid walls but 
should discrete. The application 
the soil-block test procedure ca: 
reduced fairly well ‘led 
system that seems basic 
evaluation program. desiral 
series soil-block tests can 
sions. Such process more like 
duction transportation ods 
than like exploration ign 
inquiring experiment. The 
nature, has very well 
end point. may eventually 
allowed block the reaso: 
satisfactory production line the 
road over which the goods are 
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ently being successfully transported. 
Exp! ration and experiment must 


spon 
poss 
show 


and encouraged, but the 
one should make the best 
use the trail that has been 
out until the new road 
better. 


block tests outdoor weath- 


ered have yielded results—for 
the time for any laboratory test 
apparently establish necessary 
retention levels for creosote 
permanence and reasonable 
long service life for 
wood. The tests reconfirm the 
solid true coal tar creo- 
sote properly used sufficient 
The tests also yield impor- 
tant nts for improving preservative 
the basis the soil- 
block general plan for coordi- 
nated series preservative evaluation 


tests has been suggested, with view 
developing test data that can 
truly correlated. Until repeated series 
such coordinated tests are run, one 
can only say that the possibilities 
correlation between laboratory results 
and field experience have not been 
fairly explored. 


to 
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The Exudation Oil Type Preservatives 


MAYFIELD 


From Treated Wood 


Technical Consultant, Barrett Division, Allied Chemical and Dye Corp., New York, 


Thirty-five factors affecting exudation oil-type preservatives 
are listed and discussed. each case possible method for reducing 


exudation given. 


FTER WOOD TREATED with 
preservative, varying per- 
centages the preservative may come 
the surface. the volatility dis- 
tillation range the oil such that 
residue remains the surface the 
term “bleeding” generally applied. 
the preservative crystal-type dis- 
solved petroleum carrier such 
high volatility that none remains 
the surface the wood after exu- 
dation, and only the crystals are de- 
posited, the term gener- 
ally applied. 


tically all full length pressure creo- 


soted poles were treated the full 


cell process, using Ibs. creosote. 
These poles were used principally 
the south. their use spread north, 
the purchasers objected the bleed- 
ing, being accustomed the use 
poles with butt treatment only. ex- 
tend their market the treating plants 
began study methods for the con- 
trol Excellent progress 
was made through the combined ef- 
forts treating plants and users. 
great deal credit due those 
who contributed this progress. The 
present day creosoted poles 
markably clean. 

Bleeding objectionable many 
users poles, while other pole users 
and users railroad ties 
favor bleeding with the belief that the 
resultant coating adds the service 
life the treated wood holding 
the preservative the wood and 
the prevention checking and top 
shattering. Coatings are actually being 
applied cross-tics, timbers and pole 
tops prevent checking 
weathering effects. 

treated material are 
long life than they are cleanli- 
ness surface and not wish 
make any possible sacrifices life 
obtain slightly cleaner surfaces. Actu- 
ally the possible extra expense that 
may occassioned some difficul- 


ties with bleeding could inconse- 
quential compared the possible cost 
early replacements caused 
duced service life. 

Blooming has apparent benefit, 
simply shows loss preserva- 
tive. Very little known about bloom- 
type carriers which must used 
prevent it. Where very light car- 
rier such Stoddard Solvent used, 
ing agent, but data have been pub- 
lished showing whether not anti- 
blooming agents are 
somewhat higher boiling solvents such 
No. Fuel Oil. 

The general cause the exudation 
that there high concentration 
preservative near the outside the 
treated piece. Even the case thick 
sapwood southern pine poles treated 
per cubic foot preservative 
the outer one-eighth inch. 
servative near the outside brought 
the surface many different forces. 
Natural gravity flow vertical piece 
would down and out. The entrance 
moisture wood causes some ex- 
pansion and also, since water tends 
displace oil wood, variations 
moisture content might cause some 
exudation. Water wood expands 
freezing and might force oil the 
surface. Movement air and out 
the timber would probably cause 
exudation. cool night, air the 
timber would contract and draw 
additional air. During the heat the 
day the air would expand and tend 
force out some 
near the surface. wood heated 
expands and this pressure might 
force some oil the surface. All 
the above factors would greater 
the side the piece where the tem- 
perature would higher and the oil 
less viscous due heat the sun. 

the process treatment could 
conducted that there would not 
tive near the surface, exudation would 


greatly reduced. has been stated 
that exudation could not 
tion after had been shaved from 
the outside surface. Final 
steaming, expansion bath, 
under final vacuum, ning, 
additives, hot water baths and 
bination some these all 
been reported reduce 
service life. If, however, the 
according the specification. and 
the highest concentration 
tive only removed point 
the wood, the service life actu- 
the loss from the wood, caused 
high concentration the 
While the exact nature the 
ment oily materials wood not 
known, there evidence show that 
vapor, depending upon volatility, vis- 
cosity and other factors. fluid 
rial would have more tendency flow 
out forced out. low boiling 
material would move out 
one. Where the boiling range sut- 
ficiently high, only the lower 
fractions would move out except over 
very long periods time. When 
higher boiling material does move 
the surface the wood 
there more residual material re- 
main the surface after the 
fractions have evaporated away. 
Some factors which affect the cxu- 
dation oil-type preservatives 
wood are listed below with 
discussion and suggested poss ble 
methods for control. Adequate 
tors mentioned and 
ference opinion may exist the 
means for reducing 
previously mentioned, much 
nitely 
Factor Species Timber 
timber with thin sapwood xude 
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more. Species difficult penetrate 
more than those easily pene- 

Possible Method for Reduction 
Lower retentions where 
ble factor. Don’t ship 
species areas where bleed- 
ing particular problem. See par- 
which follow. Additional 
resi rch needed. 


Discussion: Resinous and thin sap- 
pieces exude more. Type 
has some effect. 

Possible Method for Reduction 
Exudation: practical control. 


Machine Trimming. 

Discussion: Machine trimmed 
exude less than those not ma- 
Areas trimmed poles not 
reached knives exude more. The 
improved surface condition effected 
machine trimming may due 
removal resin formed the sur- 


face when the bark removed, dif- 


ference content the ex- 
posed outer layer, opened cells 
the trimmed surfaces. 

Possible Method for Reduction 
Exudation: Machine trim all poles 
factor. 

Factor Mold and Stain. 

Discussion: 
shown that the development 
some mold and stain organisms 
wood may greatly affect penetration 
molded wood easily penetrable and 
retains much greater quantities 
preservative. During heavy rains the 
molded wood soaks great quanti- 
ties water which might seriously 
retention. 
Thus the presence absence 
mold and stain may affect uniform- 
ity treatment and consequently 
the occurrence exudation. 

Possible Method for Reduction 
Exudation: Treat poles before mold- 
ing occurs. Condition such man- 
ner that molding organisms not 
develop. Apply antimolding chem- 
icals soon after cutting. Infect and 
that uniform. Much information 
recently evaluated factor. 


Factor Degree seasoning. 

Discussion: Green timber exudes 
less than seasoned possibly due 
near surface. When 
and dry pieces are treated to- 
the dry pieces retain more 
Possible Method for Reduction 
Allow plants more time 
orders that better selection 
can made and best treatment con- 
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Recent work has 


ducted for the degrees seasoning. 
Select pieces with same degree 
seasoning condition make all 
equal. 


Factor Time the year when 
treated. 

Discussion: Generally poles exude 
less cold weather, except exu- 
dation may result from freezing 
water the poles. 

Possible Method for Reduction 
Exudation: control. 


Factor Uniformity moisture 
content timber when treated. 

Discussion: green and dry mate- 
rial are mixed charge, the dry 
material will absorb 
tive and exude more, even though 
given initial steam which tends 
equalize the moisture conent. 

Possible Method for Reduction 
Exudation: Make charges uni- 
formly seasoned material use 
treating process which will equalize 
them. 


Factor Use initial steam. 

Discussion: Initial steaming raises 
the temperature the wood and 
reduces exudation due reduction 
viscosity the oil, with conse- 
quent increased penetration and in- 
creased penetration 
removal oil from the outer rings 
the wood. 

Possible Method for Reduction 
Exudation: Use initial steam even 
dry stock where cleanliness 
factor and the wood not injured 
steam. The duration should 
from hours dry material. 


Factor Length initial steam 
period. 

Discussion: the initial steaming 
period used with green stock in- 
sufficient, mixture creosote and 
water may exude from the treated 
crease the surface temperature and 
reduce the viscosity the preserva- 
tive, causing flow from the 
outer rings wood during final 
vacuum. 

Possible Method for Reduction 
Exudation: Use sufficient steam 
periods for proper conditioning. 


Factor 10: Length vacuum 
period after steam. 

Discussion: Insufficient vacuum 
leaves excess water 


which tends cause exudation. 

Possible Method for Reduction 
Exudation: Use quick, high vacuum 
sufficient duration based size. 

Factor 11: Treating process used. 

Discussion: Empty cell processes 
generally exude less than full cell 
due less concentration oil near 
the surface and generally deeper 
penetration. 


Possible Method for Reduction 
Exudation: Use empty cell when 
cleanliness desired and retentions 
allow use, unless experimentation 
shows that the species being treated 
tends hold air that escapes 
after treatment cause bleeding. 


Factor 12: Pressure air used 
treatment. 


Discussion: Generally the higher 
the air pressure used treatment 
(up point) the less the bleed- 
ing. The higher pressure blows 
more oil from near the surface. This 
may not true with some thin 
sapwood species. 

Possible Method for Reduction 
Exudation: Use the 
cable pressure. For example, with 
treatment per cu. ft. the air 
pressure may Ibs. with 
small southern pine poles and 
with fir. The many variables 
involved require testing deter- 
mine the optimum air pressure 
use. 

Factor 13: Temperature preser- 
vative during treatment. 

Discussion: Higher temperatures 
reduce exudation. 

Possible Method for Reduction 
Exudation: Have minimum 
200°F. cylinder end pres- 
sure period. 

Factor 14: Blowing back. 

Discussion: When air pressure 
used blow the oil out the 
cylinder after treatment, may force 
some oil back the wood near the 
surface; exceeds the point 
which the pressure has fallen. This 
surface oil flows out easily. 

Possible Method for Reduction 
After the pressure re- 
leased should not allowed 
below the air pressure applied 
for blowing back. desirable 
pump back with thin spe- 
cies. 

Factor 15: Duration and intensity 
final vacuum used. 

Discussion: Higher 
vacuum periods aid the produc- 
tion cleaner material. 

Possible Method for Reduction 
Exudation: Use least 


Factor 16. Final steaming. 

Discussion: Final steaming (1) 
raises the surface temperature the 
wood (2) lowers viscosity the 
preservative causing blow out 
more readily (3) expands the air 
the wood that more oil 
blown out and (4) causes more suc- 
tion air back into the pole after 
coming contact with atmospheric 
conditions; all which has ten- 
dency reduce exudation. 
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Possible Method for Reduction 
Exudation: Where extra cleanliness 
desired use final steam, hr. 
and held 240°F. for hrs. 
southern pine and hrs. one 
thin sapwood species. Overinjection. 
sufficient oil take care amount 
removed during final steam period. 


Factor 17: Expansion bath. 


Discussion: Same effects steam 
noted above though somewhat less 
due lower temperature used. 


Possible Method for Reduction 
Exudation: Use hrs. total 
220°F. More commonly used 
woods other than Southern pine. 
doubtful value some species. 


Factor 18: Boiling 
vacuum. 


Discussion: Similar effects Nos. 
and 17. Possibly more oil 
removed from surface. 


Possible Method for Reduction 
Exudation: Use about hrs. about 
200°F. 


Factor 19: Depth Penetration. 

Discussion: general, with 
species and impregnation, 
there more exudation material 
with less penetration. 

Possible Method for Reduction 
Exudation: Entire 
dure should aimed obtaining 
deepest possible penetration. 


Factor 20: Distribution preser- 
vative wood. 

Discussion: The usual treating 
give heavy concentra- 
tion preservative near the outside 
which tends move the surface. 

Possible Method for Reduction 
Exudation: More information 
needed methods move the 
point highest concentration 
position just far enough inside the 
wood prevent exudation. 


Factor 21. Amount retention. 

Discussion: Greater retentions 
more exudation, other factors 
being equal. 

Possible Method for Reduction 
Exudation: retentions are based 
service conditions, the proper 
amount oil must 
however, more oil than necessary 
should not used where cleanli- 
ness factor. Where service 
severe and cleanliness also desir- 
able, use extra steps treatment 
that bleeding with higher reten- 
tions will minimized. 


Factor 22: Retreatment. 

Discussion: Retreatment 
sufficient penetration retention 
results more exudation due 
more preservative near the surface. 

Possible Method for Reduction 
Exudation: Use ample conditioning 


periods and suitable treatment con- 
ditions accordance with size and 
condition that necessity for re- 
treatment reduced. 


Factor 23: Amount high boil- 
ing material preservative. 


Discussion: The greater the 
amount high boiling material, the 
more tendency toward bleeding 
more explicitly the more tendency 
for the material which exudes re- 
main the surface after the lighter 
fractions have evaporated. 


Possible Method for Reduction 
Exudation: Where cleanliness the 
important factor, place maximum 
limit about 30% the distilla- 
tion residue above 355°C. 


Factor 24: Nature high boil- 
ing material preservative. 

Discussion: High boiling residual, 
either from coal tar (pitch) pe- 
troleum (asphalt) tends cause 
bleeding when preservative. 
the preservative entirely distil- 
late, the tendency toward bleeding 
not nearly marked. 

Possible Method for Reduction 
Exudation: Where cleanliness 
factor, use distillates and not 
allow inter-mixing plant. 


Factor 25: Viscosity the pre- 
servative. 

Discussion: Taken alone, this may 
may not factor bleeding. 
More bleeding noticed with more 
viscous oils; however, these are also 
higher residue oils that the 
amount and type residue may 
the important factors rather than 
the viscosity. 


Possible Method for Reduction 
Exudation: Use higher treating tem- 
peratures with more viscous oils. 


Factor 26: Amount insoluble 
preservative. 


Discussion: When true insolubles 
(dirt, carbon, etc.) are high they 
may deposit appreciable depth 
the surface wood, tending in- 


duce bleeding. 


Possible Method for Reduction 
Exudation: Present AWPA specs. 
are well the safe side prevent- 
ing this type bleeding. Insoluble 
may reduced bringing water 
content about 0.5% and allowing 
stand tank. 


Factor 27: Amount water emul- 
sion preservative. 

Discussion: Emulsion preserva- 
tive tends filter out the sur- 
face wood, leaving deposit. 

Possible Method for Reduction 
Exudation: Hold water content 
not over preservative where 
cleanliness factor. 


Factor 28: Amount sludge 
preservative. 


Discussion: Some oil preservative 
solutions form true sludge reaction 
products due lack mutual solu- 
bility and through use. 
uble material tends filter out 
the surface and cause bleeding 


Possible Method for Reduction 
Exudation: Hold under 
the hot centrifuge other 
method. 


Factor 29: Intermixing 
servatives treating plant. 


Discussion: Where plant 
with solutions containing 
heavy petroleum, intermixing the 
cylinders and lines may cause 
pitch and asphalt affect 
appreciably. 

Possible Method for Reducti 
Exudation: Keep preservatives rom 
intermixing using separate 
and pumps. Systems that will 
completely help prevent 
mixing. Keep the cylinder clea 


Factor 30: Antiblooming 


Discussion: Few data have 
published the effect 
blooming plasticizing agen 
wood preserving solutions. 
are added prevent dissolved 
compounds from blooming 
wood with consequent loss. The 
exact nature the action 
blooming agents the 
solutions used dipping sash and 
millwork which are made with 
light petroleum distillates but they 
are not being used with some the 
comparatively light oils used for the 
treatment poles and lumber. 
has been shown that 
solvent with distillation 
90% above 355°C will prevent loss 
blooming but data are lacking 
the need for antiblooming 
oils boiling between this one and 
Stoddard Solvent. 


Possible Method for 
Exudation: Use antiblooming 
preservatives unless that 
the petroleum solvent used pre- 
vent loss preservative 
blooming. 


Factor 31: Sunlight. 

Discussion: Direct sunlight 
increases the surface 
poles, lowering the viscosity 
oil and causing flow out. 
the air near the surface expa 
blowing oil out. 

Possible Method for 
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Material 
zon storage has sun one side 
all ay. This may cause bleeding 
the storage extended. 
may also set dry some 
mat: rial. 

ssible Method for Reduction 
con Rotation stock min- 
storage time, when possible. 

33: Variation tempera- 
wood. 

Variation tempera- 
causes expansion and contrac- 
wood. This section may force 
out preservative. 

Possible Method for Reduction 
practical control. 


Factor 34: Accumulation dust, 
sand. cinders, etc. treated wood. 

Discussion: Material such loca- 
tion that picks layer 
blown material likely show 
bleeding. The accumulation appar- 
ently retards the evaporation the 
preservative which flows the sur- 

Possible Method for Reduction 
Exudation: practical control. 

Factor 35: Area where shipped. 

Discussion: Generally 
more exudation those areas where 
there great temperature change 
one day, that is, cold nights and 
still, sunny days. 

Possible Method for Reduction 
Exudation: poles are shipped 
areas where bleeding particu- 
problem, special precautions 


should taken treatment, such 
that minimized. 

Wood preserving plants can 
great deal conduct their opera- 
tions such manner that exuda- 
tion oil-type preservatives will 
minimized. Particular attention 
called some the points previ- 
ously discussed which 
cial emphasis. Uniformity condi- 
tion the wood when treated, 
affected degree staining and 
molding degree seasoning 
and conditioning, (points and 
below) are probably the most im- 
portant factors for the control 
exudation. They are also important 
effect uniform service life and 
eliminate early failure indi- 
vidual pieces due low retention 
poor penetration. 


Machine-trim round pieces. 


Control staining and molding, 
and select material for treatment 
with equal degree staining and 
molding when possible. 

Select material for treatment 
having the same degree season- 
ing condition the material such 
manner that the moisture content 
and distribution are nearly uni- 
form possible. 

Have the vacuum system ade- 
quate obtain quick high vacuum 
both the initial and final steps. 

Keep the temperature the 
preservative during 
period high possible. With 
creosote the cylinder temperature 
should 200° 210°F. the 
end the pressure period. 


preservative blown back, 
minimum amount air and 
never higher than the low point 
which the pressure has fallen after 
release. Pumping back generally 
desirable, particularly with thin sap- 
wood species. 


Where extra cleanliness de- 
sired, use final steaming, final bath, 
boiling under final vacuum other 
proved methods, but sure that 
retention not reduced 
amount below that specified. Over- 
injection may required. 

Avoid retreatment. 

Keep the preservative clean. 
Cleanliness used creosote may 
improved reducing the water con- 
tent about 0.5% and allowing 
the oils settle tank, reduce 
the percentage benzol-insoluble 
matter the used creosote. 


10. Clean tanks frequently pre- 
vent accumulation the bottom. 

11. Prevent admixture with other 
preservatives. 

12. Keep the water content low: 


13. Don’t use preservative with 
too high distillation residue. For 
creosote used should not exceed 
about 30%. 

14. Use anti-blooming agent 
necessary prevent blooming 
where crystalline preservatives are 
dissolved petroleum other car- 
rier; use carrier with high 
enough distillation range prevent 
blooming. 


Bioassay Creosote Containing 


Pentachlorophenol 


LLOYD SNOKE 


Outside Plant Development Department, Bell Telephone Laboratories, Murray Hill, 


Method test, results, and observations and conclusions are 
related. The preliminary studies reported indicate that penta- 
chlorophenol added creosote substantial increase the 
effectiveness the creosote may expected. 


Introduction 


AND EXISTING wood preserva- 
tives are being tested continu- 
ously the Bell Telephone Labora- 
Inc. The laboratory evaluation 
method bioassay important 
part this test program. Any new 
ind chemicals that appear 
wood preservative are subjected 
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the soil-block test. the same 
tives such creosote 
phenol petroleum which are being 
used commercial treatments for the 
Bell System are examined regularly. 

During 1947 draft specification 
was prepared covering the fortification 
creosote with 
and the draft was presented the 
January, 1948, meeting the Pre- 


servatives Committee the American 
Association the 
Laboratories’ representative. Four years 
later, during August, 1952, 
described this article were initiated 
determine the wood-preserving 
qualities coal tar creosote which 
pentachlorophenol crystals 
dissolved. Both these 
nized wood preservatives and are be- 
ing employed commercially the 
United States and 
chlorophenol used generally petro- 
leum solution and limited extent 
mixing equal parts volume 
the pentachlorophenol-petroleum solu- 
tion with creosote. 
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Table I—ANALYSIS CREOSOTE NO. 


Specific Gravity 235-315° 1.000 
Specifie Gravity 315-355° 1.002 
Distillation 

C..-.. 1.59 g. 

te C..... 11.21 g. 

to 355° C 2 78.06 g. 
Residue above 355° C_ 21.62 g. 

Total __ 99.68 g 
Benzol Insoluble 
Sulfonation residue _.15.01 ml/100 g., 

(210-355° fraction) 

Tar Acids 


(210-355° C fraction) 
Coke Residue-- 


Material Tested 


The creosote selected for the study 
was English vertical retort, coal tar 
creosote designated herewith Creo- 
sote No. analysis this creo- 
sote appears Table 

weighed amount the creosote 
was heated covered beaker 
140° and enough recrystallized pen- 
tachlorophenol added give penta- 
chlorophenol concentration approxi- 
mately 2.0 percent weight. Purified 
rather than technical grade pentachlo- 
rophenol crystals were used order 
that bioassay and analytical results 
could interpreted terms pure 
pentachlorophenol. The creosote was 
stirred continuously until there was 
indication any undissolved crystals 
settling the bottom the beaker. 
There appeared complete solu- 
tion the pentachlorophenol within 
about one minute. The covered beaker 
containing this solution was allowed 
stand for one day, then stirred, and 
sample taken for the determination 
pentachlorophenol content. chlo- 
ride determination was run the 
creosote without penta well 
the solution. The results these anal- 
showed that the creosote contained 
2.16 percent weight pentachloro- 
phenol. 


Method Test 


For detailed description the 
soil-block technique used the 
Laboratories, the reader referred 

Twelve charges blocks each 
were treated the following nominal 
retentions charges each reten- 
tion) with the creosote-pentachloro- 
pounds solution per cubic foot 
wood. This range retentions was 
selected based threshold for the 
creosote alone between and 
pounds per cubic foot determined 
the Laboratories blocks weath- 
ered days out-of-doors and using 
Lentinus lepideus (Madison 534) 
the test organism. Madison 534 
creosote tolerant organism. Soil-block 
tests this same creosote conducted 
the Forest Products Laboratory, 


Madison, Wisconsin, and reported 
Duncan and Richards,? also gave 
threshold between and pounds 
with Madison 534 for blocks weath- 
ered days out-of-doors. Fifteen 
the blocks each charge were 
selected for the experiment. These 
blocks, separated glass beads, were 
strung nylon thread and exposed 
racks the Chester field labora- 
tory Chester, New Jersey, for 
period days beginning August 
1952. The remaining blocks were 
used for other experiments which are 
not reported this article. Fifteen 
the weathered blocks from one charge 
each retention level were designated 
for test against Madison 534, and the 
blocks from the other charge the 
same retention level were selected for 
test against Lenzites trabea (Madison 
617). Madison 617 has high toler- 
ance for pentachlorophenol. Actually, 
only the blocks each group 
finally were exposed the test or- 
ganisms since blocks each group 
were placed uninoculated bottles 
for the 90-day test period permit 
determination operational 
and blocks were held aside for chem- 
ical analyses the event they might 
required. The average retentions 
treating solution and dry pentachloro- 
phenol blocks the various reten- 
tion groups calculated weight 
basis are given Table Also, the 
test organisms which the different 
retention groups were exposed are 
designated Table 


Results 


Table III, the thresholds for the 
creosote-pentachlorophenol solution 
determined visual observation are 
compared (1) with thresholds obtained 
previously for Creosote No. alone, 
and (2) with percent solution 
pentachlorophenol 2105 oil 
light petroleum solvent). The 
threshold wood preservative 
the minimum amount preservative, 
based initial retentions the wood, 
which will prevent decay given 
test fungus. noted Table III, 
some the thresholds for the creo- 
sote and pentachlorophenol 2105 
process oil are based Forest 
Products Laboratory (Madison) data 
reported Duncan and Richards* 
for the creosote, and reported 
Duncan* for the pentachlorophenol- 
petroleum solution. The threshold for 
the creosote-pentachlorophenol 
tion was found between 1.9 and 
2.8 pounds with Madison 534 the 
test organism, and between 2.8 and 
3.9 pounds with Madison 617. The 
weight loss data showed that there 
was more weight loss blocks ex- 
posed Madison 617 than blocks 
tested against Madison 534. 


Observations and Conclusions 


The addition 2.16 percent penta. 
chlorophenol Creosote No. jp. 
creased the effectiveness the creo. 
sote about percent terms 
the test fungus Madison and 
son 617. The fact that one pound 
higher threshold was obtained with 
Madison 617 suggests that with 
phenol, the highest threshold 
tained with Madison 617, and 
the critical test fungus. like 
ner, previous bioassay results 
from the Forest Products Labo itory 
Madison 534 was more affected the 
presence 
Madison 617 was affected 
sote solutions. 

the 1953 convention the 
Wood-Preservers’ Association, 
can* reported outdoor ring 
specific creosote. Her data that 
the losses the creosote from 
blocks, well the for 
the creosote, varied depending the 
season during which the blocks 
weathered. The 
for Creosote No. without any 
Bell Laboratories were 
blocks weathered days 
beginning January. The 
threshold data presented III 
the same creosote are based 
blocks weathered days 
beginning July. The 
both cases was between 5.1 and 6.0 
pounds per cubic foot. This not 
mean that difference existed the 
threshold. means merely that ‘here 
was not enough difference the case 
this particular oil result the 
thresholds falling outside the 5.1 
and 6.0 pound limits reported this 
paper. These data are not 
imply nor they demonstrate, 
specific difference the 
this creosote determined the 
locations does not exist within the 
limits cited due the different 
sons weathering. 

drawn from the data Table re- 
garding the degree increased 
tiveness the creosote based the 
amount pentachlorophenol ed. 
Actually, two comparisons are ¢s- 
sary—the first based results 
Madison 534 and the second 
Madison 617. 

previous tests with Madison 
the threshold the creosote 
was between 5.1 and 6.0 pounds 
this study, when 2.16 percent 
chlorophenol was added, the thres! 
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dropped between and pounds. 
This means that when the creosote 
2.16 percent pentachloro- 
gave same degree protection. 
This explained presumably the 
fact the case the creosote- 
pent. solution, there was 
.06 pound dry pentachloro- 
per cubic foot wood present 
threshold point. Normally with 
Mad 534 the test organism the 
thres old for straight pentachlorophe- 
petroleum lies between .10 and 
containing 2.16 percent pen- 
the wood contained 
mally present wood the threshold 
point pentachlorophenol. other 
absence any synergistic effect, the 
value received 
was cqual the amount preserva- 
tive value added terms 
chlorophenol. 

the second case—with Madison 
617 the test organism—the same 
line reasoning can applied. The 
threshold Creosote No. tested 
alone fell between and pounds 
(Madison data). this test when 
the same creosote contained 2.16 per- 
cent pentachlorophenol the threshold 
dropped between and pounds. 
other words, percent less 
the creosote-pentachlorophenol so- 
lution was required for the same de- 
gree protection. the creosote- 
pentachlorophenol solution there was 
the threshold, .06 .08 pound 
dry pentachlorophenol per cubic foot 
wood. This was percent 
the .20 .25 pounds penta- 
chlorophenol present the threshold 
point for straight pentachlorophenol- 
petroleum solution. Therefore, the 
case test fungus Madison 617, 
quired when contained 
cent pentachlorophenol. Thirty 
percent the pentachlorophenol actu- 
ally present the threshold point for 
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Table CALCULATED RETENTIONS PRESERVATIVE SOLUTION AND DRY 
PENTACHLOROPHENOL BLOCKS THE VARIOUS RETENTION 
GROUPS, AND THE TEST ORGANISMS USED 


Retention Groups— 


Retention Groups— 
Average Retention of 


Solution Dry Pentachlorophenol 
ft. Ibs./cu. ft. 
1.89 
1.88 
2.81 
2.81 
3.77 082 
3.88 
4.94 
4.87 -105 
5.87 
7.01 
6.96 


Average Retention of 


Blocks in Test 
Retention Groups Fungus 

No. 

10 Madison 534 
Madison 617 
10 Madison 534 
Madison 617 
10 Madison 534 
10 Madison 617 
10 Madison 534 
10 Madison 617 
10 Madison 534 
10 Madison 617 
10 Madison 534 
10 Madison 617 


Table RETENTIONS CREOSOTE NO. PLUS 2.16 PERCENT PENTA- 
CHLOROPHENOL COMPARED WITH THRESHOLDS FOR CREOSOTE NO. 
AND PENTACHLOROPHENOL 2105 PROCESS OIL 


Preservative 


Creosote No. 9 Plus 2.16% Pentachlorophenol 
5% Pentachlorophenol in 2105 process oil 
Creosote No. 9 Plus 2.16% Pentachlorophenol 
Creosote No. 9 __ 

5°) Pentachlorophenol in 2105 process 


*Maeison data. 


straight pentachlorophenol 
tained the wood treated with the 
creosote-pentachlorophenol solution 
the threshold point. There fair 
tween the increased preservation re- 
ceived terms the amount 
pentachlorophenol added. However, 
there some indication the figures 
cited above that pound for pound 
pentachlorophenol creosote not 
quite effective against 
trabea (Madison 617) straight pen- 
rier. Even so, the data show that there 
good deal value including 
pentachlorophenol 
particularly against Lentinus lepideus. 

These preliminary studies indicate 
that pentachlorophenol added 
creosote substantial increase the 


the creosote may 


expected. More extensive soil-block 
tests are under way involving the for- 
tification other creosotes with pen- 
tachlorophenol. 


No 


Threshold (Outdoor Weathered Blocks) 


Test Preservative Dry 
Fungus Solution Pentachlorophenol 

Madison 534 1.9 to2.8 -04 to .06 

Madison 534 5.1 6.0 

Madison 617 2.8 to 3.9 .06 to .08 

Madison 617 4 to 5* 

Madison 617 -20 .25 
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Loading and Unloading Multiple Opening 


Hot Presses' 


RICHARD CAMPBELL 


American Mfg. Co., Tacoma, Wn. 


Advances and problems development handling equipment 
load and unload multiple opening hot presses described, in- 
cluding automatic charger and panel remover mechanism. 


DISCUSSION COVERING LOADING continuous flow. The books 


and unloading equipment must wood, the mats hardboard, ar- 

prefaced with some reference the rive the press loading device indi- 
multiple-opening hot press, vidually and must, therefore, ac- 
loading and unloading operations cumulated for the hot press which 
not begin end themselves, but batch-type machine. the econom- 
rather are dependent upon ics these operations dictated more 
ate conjunction with the multiple- press openings and larger sizes, the 
opening hot press. need for intermediate conversion 

Multiple-opening hot presses were became more evident. 
built and used Europe long before The nomenclature specially de- 
they were used the United States. signed equipment somewhat 
The Siempelkamp people, Ger- problem, usually. For the sake 
many, claim years manufacturers clarification refer such conver- 
these units. One the first Siem- sion units Chargers and Receivers, 
pelkamp presses this country was rather than loaders and unloaders. 
installed M&M Plywood Co. and practical purposes the Charger and 
still operation St. Johns. Receiver are similar machines, merely 
interest note that because this working opposite direction one 
press has very large 
mechanized loading was required. Having established the basic func- 

Press manufacturers our country the Charger and the Receiver, 
have made great strides the manu- the next problem the decision 
facture press machinery; the utiliza- whether not these units 
tion mechanized loading quired. This decision naturally de- 
loading devices has advanced much pendent upon the operation itself, and 
beyond that foreign countries, calls for consultation with machinery 
where hand loading still prevalent. design engineer. 
Large production units Europe are 
novoply operation Germany has The usual method duplicate the 
30-opening press with loading and manual operation means motors, 
loading equipment. Sweden limit switches, few cams; add bit 
rack-type Chargers and Receivers paint; and thereby produce machine 
use employing puller ram the which will exactly what man can 
Receiver, will described later do. The only thing left put 
this paper. the United States, how- fancy price tag the machine and 
ever, mechanization normal trend sell it. Seriously, such machinery must 


and by-word all our industry. 

Manufacturers plywood and hard- 
board, utilizing multiple-opening hot 
presses, pointed the need for 
automatic means loading and un- 
loading these presses. Such mechaniza- 
tion more than time- 
saving machinery. Basically, loader 
and unloader are conversion, 
tion machines, which interrupt the 
continuous flow the 
cumulate for the batch process, and 
then re-convert the batch back into 


ucts Research Society, Pacific Figure press feeding system 
tion, April 28, 1953, Eugene, Ore. elevators for loading and unloading. 


reliable and must eliminate 
failure, well add the 
safety not possible 
tion. 

The decision whether 
matic chargers and receivers 
quired dependent upon the 
tion itself. Figure matic 
drawing showing the simplest 
and unloading system use, 
one utilizing elevators side 
and directly adjacent the pres: The 
elevator the loading side 
the feeder elevator, and the 
vator. Actually, the two elevato are 
exactly the same. cular 
drawing shows electric 
post-type lift, but the 
raising and lowering two and 
their load can vary greatly. 

this system the press 
and his assistant stand 
either end the books plywood, 
flat sheets. Either the elevator 
the top and loading started the 
press has been opened completely and 
the cured panels are removed from the 
press (by hand), the operator can 
loading the press from the bot- 
tom and save few seconds starting 
close the press while the top few 
openings are being loaded. 

Figure shows much the same 
type manual operation which the 
lifting means consists 
ram and pumping unit. number 
installations press manufacturers 
have provided rams for both the 
and offbearing sides the press. the 
ram casings being actual part the 
press base, and the hydraulic supply 
for the feed and 
being taken from the same ping 
unit which closes the press. 


Figure 2.—Same type operation 
Figure except that hydraulic rams are used 
power elevators. 
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from the fact that slow 
and manpower required, the 
main disadvantage this type load- 
ing unloading that when the 
press has large number openings, 
the first book placed the press 
plates subjected the heat the 
plates, but cannot put under pres- 
sure until all openings are loaded and, 
therefore, all panels have varying 
times under heat before being sub- 
jected pressure, and pre-curing 
result. The 
resins, both the phenolic and resorcinol 
types, are extremely critical 
Any improvements the 
proper application heat 
sure the glue line undoubtedly 
would appreciated glue manu- 
facturers. The obvious answer this 
problem the simultaneous loading 
all the plates the same time, 
and this the next natural advance- 
ment. 


order explain the mechaniza- 
tion charging and receiving panels 
and from hot. press, the various 
types have been separated into three 
divisions: 

First, the type unit requiring 
pit, the charger 
mounted directly the floor and not 
pits, but with additional 
front the charger; and 
third, the type used some hardboard 
installations, which self-loading and 

The unit requiring pit usually 
mechanical device consisting 
rack magazine deck section, capable 
vertical travel, which accepts indi- 
books mats from conveyor 
distance from the floor, and 
then the next panel will en- 
opening. this manner 
the upon which the accumu- 
racks are mounted accepts all 


mats books required for one 
press charge. This done num- 
ways. One our largest hard- 
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simplest type mechanical loader panels are pushed 
onto the receiving rack manpower. 


board producers uses buggies, 
racks, which can transported around 
the entire plant and placed ele- 
vator some distance away 
press, where the mats can accumu- 
lated required, and then transported 
group the press. Basically, all 
equipment this first group includes 
such buggy which travels and 
down elevator. This, course, 
problem, but the actual charging 
the press, and conversely the dis- 
charging the cured panels from the 
press, does pose great problem. 
some cases the presses have puller de- 
vices which attach the 
the cauls the screens, and load and 
unload similarly the operation 
common window shade going and 
off its roll. 

similar systems which might 
are required where the mat cannot 
support itself, where there are 
supporting cauls and each press plate 
has screen which entirely surrounds 
the plate and actuated the press 
This movement the screen 
around press plate not only carries 
the finished panel out the press and 
into but the magazine 
loader has comparable system 
screens, which when timed with the 
press screens allows for the transpor- 
tation the uncured mats out the 
charger and into the press. There are 
numerous variations this system, 
particularly the Northwest some 
the recent hardboard installations. 

These chargers and receivers become 
more complicated when the material 
which pressed not self- 
supporting. such cases, not only the 
product itself, but the 
means must considered. 

granular hardboard manufacture, 
the nature material used necessitates 
not only support the bottom, but 
the sides and ends also must en- 
closed. This pan must located ac- 
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Figure 4.—Latest design incorporates improvements made over 
period years. Charger backs away from press two three feet 
minimize effects heat radiation panels charger. 


curately within the confines the 
press plates, that the press plate 
self acts male die, and the pan 
becomes female die. The location 
the pan must such that the press 
plate does not bear the pan edges. 
most cases, the pan slightly 
larger area than the press plate. 

one particular application this 
kind, very complicated charger 
tually couples individual pusher bars 
for each opening with extensions 
the pan flanges, and not only locates 
the pan uncured material properly 
the press, but the same bar with- 
draws the cured boards out the 
press from the same side. 

Such operation accomplished 
using the charger and receiver 
one unit, with openings, used 
conjunction with 10-opening hot 
press. This extremely complicated 
system not recommended for stand- 
ard loading arrangement, but necessi- 
tated the twisted layout the 
plant. This installation mentioned 
point the dependency load- 
ing and unloading equipment other 
factors, and the diversity these 
units now operation. Probably the 
most common charger 
units use, where cauls are required 
support the product, are what are 
known units. 

This unit primarily consists one 
rack having number 
decks, equal the 
openings the press and set, 
course, the same pitch the press. 
Down the center these decks 
gap which will allow for the. move- 
ment poker ram pusher arm. 
the normal operation this type 
unit, which used many the 
dry-process 
magazine decks are 
and out the pit that they nor- 
mally start their loading operation 
when they are the fully lowered 
position. the material 
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received from incoming con- 
veyor, the caul itself automatically 
trips limit switch which causes the 
elevator lift the deck one pitch, 
thereby placing the next opening op- 
posite the incoming conveyor ready for 
the next charge received. 


This operation repeated until the 
entire press load 
caul combinations accumulated 
the Charger interval timed the 
pressing cycle. The receiver iden- 
tical the Charger, but has puller 
ram place pusher ram, which 
engages tabs the cauls soon 
the press opened, and discharges the 
entire press load caul-board com- 
binations simultaneously. the same 
time the pusher bar travels forward 
and the mat-caul combinations are 
charged simultaneously into the press. 
This probably the simplest and least 
expensive method automatically 
charging and discharging 
Even so, there are any number diffi- 
culties involved such system. 


For example, very complicated 
system must devised that even 
semi-automatic operation where 
man controls the various functions 
the machinery, the electrical system 
must out-think the man the degree 
that will not allow damage the 
machinery the board cauls, 
not mention overall plant morale. 
This could happen the operator were 
push the wrong button become 
confused his duties. 

Further than this, certain electrical 
mechanical functions can fail. For 
instance the receiver, which starts 
the complete loading and unloading 
cycle first, draws finished caul-board 
combination only partially out the 
press, and then for some reason stops, 
say because burned-out motor, and 
the Charger the same time insert- 
ing load unfinished mat-caul com- 
binations into the press, the two would 
meet somewhere the press and you 
can imagine what would happen. The 
damaging $300 $400 stainless 
steel caul—or, worse yet, complete 
set stainless steel cauls—sounds 
much louder, and looks much worse 
the machinery manufacturer than 
anyone else. imperative, there 
fore, that practically 
tem devised cut down the pos- 
sible errors this type equipment. 

variation the use the maga- 
pusher bar load the uncured panels 
simultaneously into press, the type 
unit recently installed plywood 
plant Oregon. this case, the 
magazine rack does not have gap 
down the center the supporting 
trays, but has poker car which 
movable, with long fingers mounted 


Figure 5.—Panels are being removed automatically from the receiving 
rack and stack hydraulic declining platform. 


upon its front face, one for each 
opening. The poker car contacts the 
trailing edge uncured plywood 
books and charges the 
taneously means these poker car 
fingers. 


The second general division com- 
prises the mechanical-type chargers 
which not require pits and are 
mounted directly the floor. These 
are the well-known plywood chargers 
which are common many plywood 
operations the Pacific Northwest. 
This familiar phase plywood 
manufacture; the receiving entire 
press charge uncured books from 
the glue spreader; this book stack 
books then placed feed eleva- 
tor, floor mounted, which the opera- 
tors ride, placing the individual books 
into the various openings the 
charger. 

There are number different 
types mechanical and automatic 
chargers this group. Some have 
mechanical function, such 
car car with poker fingers. 
some instances, place indi- 
vidual poker car with long fingers, 
which simultaneously charge the press 
with the uncured panels, the poker 
fingers are part the charger itself. 
this the fingers are beyond the 
ends the tray openings when load- 
ing. When operation the fingers, 
pusher bars, come down the front 
edge the charger, make right 
angle turn and contact the books after 
the turn, then charge them directly 
into the press. 


There must some sort receiv- 
ing device with each loading arrange- 
ment, since with this equipment each 
unit must have its corresponding func- 


tional counterpart; that is, 
chargers specific 

removing finished plywood »anels 
from the press before the uncured 
books are inserted. Figure 
trates probably the simplest most 
common method utilized, which for 
two men simply push out the fin- 
ished panels with stick soon 
the press opens. The 
through the press and out off- 
bearing side allow two other opera- 
tors (or the same two) cach 
panel and pull into 
rack. Not far from Eugene 
automatic device has been tested 
cently push these cured out 
far enough mechanical means 
that only two operators are required 
remove the plywood 
ing distance. 


Figure shows design in- 
corporates the 
have developed over 
years. The entire charger 
backing away from the two 
three feet, thereby getting out 
range heat radiation from press 
plates when the press closed. Many 
portant feature for the 
pre-curing the leading edges the 
uncured books which are 
cumulated the charger for next 
press load. 


that the books actually are carric 
the press openings trays 
contact the finished cured vood 
panels the press, and push 
out the offbearing side into 
ing rack. Pusher bars, which ously 
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were retracted, now move out and 
the plywood position re- 


Jation the press plates while the 
tray being removed. After the ply- 
books are clear the tray, the 
bars retract and the entire 
clear for press closing. 

that receiving process can also 
such extent that la- 
bor cut minimum. Here seen 
how the panels can removed auto- 
mat: from the receiving rack and 

This automatic panel 
lower level. These belts are 
moving and contact the bottom sur- 
face the plywood the rack; fric- 
tion the plywood move from 
the receiving rack the offbearing 
elevator. 

The next self-elevating 
and self-declining types units— 
became requirement the develop- 
ment the hardboard industry when 
the time element became vital fac- 
tor, and the manufacture 16-foot 
long boards was begun. These units 
are mounted directly the floor and 
combine accumulating rack and 
elevator. 


The Self-elevating charger has two 
chain deck elements, and addition 
there built-in conveyor which runs 
the full length the unit between 
the decks. This conveyor aligned 
with the incoming conveyor and moves 
the mat-caul combinations the full 
length the charger, where limit 
switch causes the conveyor motor 
stop and the decks raise one pitch. 
This operation repeated until total 
press charge accumulated. The 
pusher ram then charges the press, 
slightly after its companion 
unit, the Self-declining receiver, has 
engaged the finished board-caul com- 
binations the press and withdrawn 
them into the decks the receiver. 

The most important feature the 
self-elevating unit that the con- 
veyor actually one complete press 
pitch below the bottom opening the 
hot press, and the pusher bar covers 
only the openings which correspond 
the hot press. This allows the load- 
ing the first board for the follow- 
ing press cycle while the simultaneous 
charging the caul-board combina- 
tions taking place. considerable 
amount time saved this way. 
Actually, this type charger 
ceiver can have many four ex- 
tra, false, openings which can 


loaded tipple conveyor. ob- 
vious that considerable amount 
time can saved the actual charg- 
ing the press, continuous flow 
mat-caul combinations can ac- 
cepted the false openings during the 
charging interval. This method 
machinery manufacturers 
tors utilize widen the use this 
machinery, is, effect, loader 
for the charger. 


Such units naturally are justified 
only for extremely high-production 
where the time 
very necessary and important fea- 
ture, and where possibility human 
error must avoided. 


The loading and unloading mul- 
tiple-opening hot presses not purely 
mechanical matter, involving push- 
ing plywood panels, hardboard 
cauls pans into the press one 
end, and removing them 
press the other. There are many 
factors considered, including the 
design and application the equip- 
ment, speed elevation, speeds 
charging and discharging, acceleration 
and deceleration the pusher rams, 
various characteristics the product, 
and the existing plant layouts. 


The Cyclical Exposure Test Tool 
Laminating Quality Control 


ROLLO ENGLAND 


Associate Technologist, Research and Test Engineering Laboratory, Puget Sound Naval Shipyard, Bremerton, Washington 


Experience with the cyclical exposure test employed Puget 
Sound Naval Shipyard related, with special emphasis how time 
required for testing has been reduced. 


ADHESIVES MORE RESISTANT 
severe service conditions were de- 
veloped and glued material was con- 
sidered for new applications 
gators exercised considerable ingenu- 
ity developing tests which would 
under the ever 
exposure conditions. Because 
“adhesive relative term 
which means that the bond will hold 
for the life the product under the 
intended usage, has been natural 
the tests particular types 
Since plywood was one 
the products, much 
the research has been directed this 
type construction. enable com- 


Forest Products Research Soci- 
Northwest Section Meeting, October 
13, Bremerton, Washington. 
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parisons, many the durability tests 
were standardized birch veneer and 
the exposure conditions have included: 
Natural weathering 
Boiling water 
Continuous soaking water 
room temperature 
Alternate soaking and drying 
room temperature 
Alternate high 
low humidity and low tempera- 
ture with high humidity 
Continuous high temperature with 
low high humidity 


The wide variety hardwood and 
softwood plywood available today 
good evidence that these and other 
tests have been used advantage. 


Laminating, New Field 

gluing with the grain all layers 
laminae running parallel. Also the 
laminaes are usually much thicker than 
those plywood. The nature lami- 
nated material prompted the develop- 
ment tests which would more nearly 
duplicate the stresses developed dur- 
ing various service conditions. 

The Navy Bureau 
Ships has encouraged 
work water-proof adhesives for 
laminating. Many the smaller ves- 
sels are built wood and must 
capable dependable service from 
one climatic extreme the other. 
recent years, large solid sizes have not 
been available sufficient quantity 
meet needs and the Navy has depended 
more laminating. Also new designs 
have evolved which take advantage 
the unique strength possibilities 
laminated material. Under Navy spon- 
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sorship, considerable research has been 
conducted the gluing white oak 
wood not easily bonded. some 
this development work white oak 
test beams laminated with several dif- 
ferent adhesives cured under various 
temperature conditions have been sub- 
jected to: 
Natural weathering 
Continuous soaking fresh water 
Continuous soaking salt water 
Alternate soaking and drying using 
fresh water salt water and 
drying conditions 
Block shear tests before exposure 
and after various time intervals 


Some results indicated that con- 
tinuous soaking fresh salt water 
did not appreciably affect glue lines 
most test beams made with properly 
cured thermosetting resin adhesives 
phenol, resorcinol melamine base, 
and delamination (failure the 
glue was noted. the other 
hand, natural weathering alternate 
wetting and drying tests produced 
severe delamination some the 
test beams but very little others. 
Thus means detecting weak 
lines was found. Or, stating an- 
other way, exposure conditions were 
found which were beyond the ability 
some the particular adhesives 
used. The results block shear tests 
did not correlate well with natural 
weathering cyclical tests except that 
beams showing high delamination 
values average wood failure was usu- 
ally below percent the dry block 
shear. The dry block shear was there- 
fore considered useful for deter- 
mining the initial bond strength, but 
gave better indication resistance 
severe exposure conditions over 
long period time because the 
stresses produced wetting 
controlled drying. 


180-Day and 21-Day Tests 


Eventually three cycle alternate 
soaking and drying test requiring 180 
days was and became incor- 
porated joint Army-Navy Speci- 
fication known JAN-A-397 dated 
September This specification 
was used the suitability 
laminating adhesives phenol, resor- 
cinol, and melamine base the room 
and intermediate temper- 
ature range (1).* used JAN- 
A-397, the test was performed 
small beams with six white oak lami- 
nae thick, inches wide 
and inches long. Each cycle con- 
sisted soaking the beams sea 


Numbers in () refer to references cited at 
end of paper. 


water fresh water for days, then 
drying summer weather heated 
room (about 80° F.) for days. Ex- 
tent delamination was expressed 
percentage the total length glue 
line exposed the ends the test 
beams. non-passing sample was one 
percent was observed any time during 
the test. 


But 180 days was too long period 
wait for results, even adhesive 
qualification tests. During other studies, 
details the test were observed which 
led the development shorter 
one known the 21-day test. one 
version, three-inch long specimens cut 
from laminated test beams were sub- 
jected three cycles alternate soak- 
ing and drying. The specimens were 
placed pressure vessel and 
cury was drawn for two hours; then 
without breaking the vacuum, fresh 
room temperature was ad- 
mitted until the specimens were cov- 
ered, and air pressure psi was 
then applied for two hours. Vacuum 
and pressure were cach repeated for 
two hours make total hours 
impregnation. The specimens were 
then allowed remain water 
atmospheric pressure for hours 
give total soaking time hours. 

this method the average moisture 
content the specimens was brought 
well above the fiber saturation point 
and produced swollen condition. The 
soaked specimens were then dried for 
six days room with good circu- 
lation air 80° and percent 
rclative humidity order induce 
glue lines rapidly drying the 
grain surfaces. The soaking and dry- 
ing constituted one cycle and the pro- 
cedure was repeated until three cycles 
had been performed. Delamination was 
measured the time during the drying 
the third cycle when was 
maximum (usually during the fourth 
day). Controlled comparisons the 
21-day test with four years’ natural 
weathering indicated that oak and 
maple, somewhat higher delamination 
values probably would obtained 
prolonged natural weathering. How- 
ever, consistent trends were 
apparent and the 21-day test proved 
useful for detecting poor lines. 
The comparisons also included Doug- 
las fir and Southern yellow pine and 
indicated that between 
might expected. 


21-Day Test Saves Time 


The 21-day test replaced the 180- 
day test amendment JAN-A- 
397 dated October 1948 (2). 
later revision designated MIL-A- 


397A further the specimen 
spacing and air velocity during drying 
that the end-grain surfaces were 
least two inches apart and parallel 
air flow. air velocity least 
fect per minute was specified 
qualifications using the 
day test allowed maximum 
delamination ten percent white 
oak. The 21-day test meant saving 
159 days determining the 
nating. This saving was im- 
portant the present 
sweeper construction program 
derway and tests 
sives, particularly the resorcin and 
modified resorcinol types, were 
ized ‘to supplement the few the 
qualified products list for JAN-. 


sweeper program the 21-day was 
used along with the dry block shear 
for approval white oak mes, 
stems, keels, longitudinals, 
stiffeners, knees, and other 
produced accordance with itary 
Specification MIL-O-15154 
MIL-W-15154A (4) (5). The 
bers were considered acceptable 
more than percent ition 
occurred the test. Douglas 
bers laminated under (6) 
were tested the dry block test 
only because the relative with 
which can glued. However. such 
critical Douglas firm members 
keels, and horn timbers were sub- 
jected the 21-day test 
Forest 
Timber Engineering 
Puget Sound Naval were 
designated the testing for 
the mid-west, cast coast, and coast 
respectively. 


12-Day Test Replaces 21-Day [est 


Even though the 21-day test 
big improvement over the test 
for adhesive qualifications, was viten 
too long for close laminating 
control. the carly stages when 
non-passing test results were 
ported, the close 
necessitated production with the sults 
process changes being for 
were authorized when 
rial was available. Often the 
were erected the time the 
result was reported and the ond 
test was also failure, the 
crected framework, with the 
loss material and time. 
additional tests, the Navy 
value retesting was 
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was good evidence indi- 
cate values may not 
have presented the member because 
location. The close build- 
ing dules definitely pointed the 
still faster test than the 

the period when the 21-day 
test being used for adhesive quali- 
and other studies, had been 
that checking the end 
white oak specimens was 
maximum during the 
fourth day drying. limiting dry- 
ing 324 days slightly drier con- 
submerging the specimens 
the first vacuum period, and 
ting the overnight soaking 
the test period 
was days for three 
each cycle, soaking required 
hours with vacuum pressure 
every two hours. Drying 
conditions were 80° and 
percent relative Air velocity 
and specimen spacing were the same 
for the 21-day test—200 feet per 
minute with least two 
tween specimens located that end- 
grain surfaces paralleled air flow. This 
test became ASTM tentative 
D-1101-50T (6). Controlled compari- 
son tests indicated the 12-day and 21- 
day test produced similar results. 
letter, the Bureau Ships authorized 
the use the 12-day test for accept- 
ance laminated members 
adhesive qualification approval. 

Some the white oak samples from 
carly minesweeper 
oped high percentage delamina- 
tion the cyclical tests. Failures were 
traced use unapproved 
adhesives; poor processing, including 
surfacing, spreading, clamping, curing, 
and samples being cut from 
beyond the well-clamped area. Such 
were partially expected 
the many new laminators 
that many the members were 
larger and more complicated than had 
previously been made with white oak. 
The need for closer processing con- 
trol was emphasized the non-pass- 
ing test values. 


Use the 12-Day Test 
Puget Sound Naval Shipyard 


The shortening the test 
days was big help and 
able urgent program where 
high quality glue lines were essential. 
From January 1952 October 1953 
the Research and 
Puget Sound Naval Ship- 
yard almost 4000 samples from 
members. the peak, 
300 samples were 
the test one time. The 
for with considerable 
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capacity became apparent and existing 
soaking equipment was supplemented 
with quickly built dryers, additional 
personnel were obtained and methods 
handling were developed meet 
the situation. This volume samples 
required close control through 
phases the test order that report 
schedules could maintained. Fol- 
lowing description the equip- 
ment and methods: 

Soaking: Two inter-connected 
horizontal autoclaves fabricated from 
inch steel pipe with vacuum pump, 
fresh water supply, and compressed air 
supply. Specimens are loaded angle- 
iron racks and separated stickers. 

Vacuum pump runs continuously 
and pulls the autoclaves down 
inches mercury within minutes. 

Air pressure varies between 
and 

hours divided equally into two alter- 
nating periods vacuum and two 

Drying: Dryers are plywood 
cabinets with four shelves acting 
independent air ducts fitted with fans, 
heaters, and exhaust ports. 

Dry compressed air added 
the recirculating air means 
reducing the initial high relative hu- 
midity and maintaining the de- 

Heaters are thermostatically con- 
tween 80° and 85° 

Specimens are placed three 
rows with two-inch spacing between 
rows. Air flow parallel end-grain 
surfaces. 

Canvas flaps confine air flow 
spaces between specimens. 

Drying continues for hours 
days). 

Evaluation: Glue lines are ex- 
amined under binocular microscope 
and delamination (glue 
marked with Wood fail- 
ure, even though close the glue line 
not considered delamination. 

The lengths individual delam- 
inations are accumulated dividers 
give total delamination for 
glue line each end surface the 
specimen. Isolated delaminations less 
than 0.1 inch long are ignored. 
considered the de- 
lamination must least inch 
from any other glue failure the 
same glue line. 

The accumulated length 
lamination and the length cach 
line cach end surface measured 
and recorded the nearest 0.05 inch. 

cach specimen determined divid- 
ing the total length delamination 
both end surfaces the specimen 
the total length all glue lines. 


The 12-day test conducted 
Puget Sound Naval Shipyard and else- 
where has performed valuable func- 
tion—assuring high quality laminated 
white oak members designed for stren- 
uous duty. has made possible the 
identification members with doubt- 
ful ability withstand severe exposure 
conditions for long periods time; 
and thus has helped provide mem- 
bers for improved wood vessels which 
attempt take better advantage 
strength than any vessels 
the past. also being used for 
quality control laminated 
Douglas fir decking produced Puget 
Sound Naval Shipyard and elsewhere 
well qualification test under 
various laminating specifications men- 
tioned later. 


Aspects 12-Day Test 


usual, with gains there are sac- 
rifices. The 12-day test indicates the 
probable durability laminated mem- 
bers intended for severe exposure 
conditions, but requires time that has 
allowed some stage between 
end cure and ultimate use. Lami- 
nating requires the control con- 
siderable number variables; some 
which are more thoroughly under- 
stool than others. The requirements for 
producing high quality durable joints 
for severe service conditions are fairly 
well known. Where 
are being obtained, few things 
are usually apparent which may the 
source difficulty. Whether nec- 
essary suspend production while 
awaiting test results depends 
nature the laminating job and the 
improvements suggested. Urgency 
the minesweeper program required that 
laminating even though 
meant possible loss subsequent ma- 
some cases, this practice 
low standard. However, the most 
were eventually 
isolated with the help the 12-day 
test. Without the 12-day 
would have been misleading assurance 
that the members were high quality 
the dry block shear most cases 
gave passing results. regent 
work, production was 
ing results process changes. 

the present time the 12-day 
sensitive test for determining the 
ful tool laminating quality control. 
The 12-day test now part sev- 
Military 
and MIL-D-16285B which 
are respectively, 
water-proof laminating adhesives and 
laminated members white oak, pre- 
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servative-treated oak (including red 
and white) and Teak combined with 
Douglas fir (8) (5) (9) (10). 
each specification the maximum allow- 
able delamination related species 
and type joint shown Table 
The test highly regarded and 
keeping with the determination 
improve the life span its wood 
ships and boats through the use 
high quality laminated members and 
preservative treatments. 


the beginning laminating 
program when changes are made 
processing, evident that testing 
should more intensive than when 
production has smoothed out and the 
desired quality level being main- 
tained. This approach incorporated 
the very latest laminating specifica- 
tions released—MIL-W-0015154B for 
white oak (11) and MIL-W-2038B 
for Douglas fir (12). These newest 
specifications require high sampling 
level the beginning production 
and lower sampling level when con- 
sistently passing values are being ob- 
tained 12-day test and dry block 
shear test provided that close process 
inspection available. Table also 
lists maximum allowable delamination 
values for these new specifications. 


However, the name “12-day 
something misnomer which im- 
plies that results are available 
days. Each cycle requires days and 
the laboratory performing the test 
working 7-day basis, only 
days are required for three cycles. But 
week practiced, the test 
requires least days. Sup- 
plemental, work specimen prepara- 
tion and reporting require additional 
time that the total quite bit 
longer than days. Although date 
the 12-day test the shortest available, 
the need for quicker test appar- 
ent, and the search goes on. 


Shortening the 12-Day Test 


One approach shorter test 
use fewer cycles. has been found 
various investigations that fairly 
definite relationship exists between the 


extent delamination produced 
each cycle. experimental basis 
the Bureau Ships has authorized ac- 
ceptance white oak members from 
limited number laminators using 
two cycles the 12-day test. Mem- 
bers tested are accepted delamina- 
tion not over five percent the 
end the second cycle. date, 
Puget Sound has tested about mem- 
bers this manner. these, only 
four were above five percent sec- 
ond cycle and those only one went 
slightly above percent 
cycle. extend the same thinking 
the use one cycle, data from pres- 
ent testing are being accumulated. 
present these are not extensive enough 
allow full use one cycle, but 
the indication that suitable limits 
can set allow one cycle evalu- 
ation with considerable confidence. 


Other ways more rapid tests may 
through the use drying condi- 
tions with lower relative humidities 
and higher temperatures. few tests 
using higher temperature and lower 
relative humidity have been made 
specimens from test beams known 
doubtful. Although correlations 
values are not available this time, 
delamination was produced 
results look promising. Shorter soak- 
ing time may also possible for some 
species. These and other possibilities 
are being considered and their limita- 
tions explored. the past, when the 
need for new tests arose, they have 
usually been developed and there 
doubt that more rapid exposure 
tests will found. While shorter tests 
are being worked out, the present 
state development reached the 
12-day test relatively short time 
being extended. Some comparisons 
between laboratories have been made 
which should lead toward standardiza- 
tion methods and equipment. 


indicated previously, the 12-day 
test has become well respected tool 
for determining the quality lami- 
nated material which has been bonded 
with water-proof adhesives and 
part several military specifications. 


Table 
Maximum 
Allowable 
Type Delamination, 
Specification Species Glue Joint percent* 

MIL-A-397B White Face 

MIL-W-15154A White All 
Interim 

MIL-W-17445 Pressure Preservative-treated red or white oak___ All 10 

End 

Teak Douglas fir Face 

Douglas fir Edge 8 

End 

Face 6 

MIL-W-0015154A White oak Edge 15 

End 

Face 10 

MIL-W-2038B Douglas fir Edge 

End 

Face 8 


*At end third cycle the 12-day test. 


Even though several days are required, 
offers chance predict the 
formance laminated members 
accelerating service conditions, 


Use 12-Day Test Adhesive 
Development 


Paralleling the use the 12-day 
test for process control its use for 
adhesive development research. Much 
needs learned about the behavior 
various adhesives different 
cies. White oak good example 
wood which requires special 
sideration order produce 
bonds. Much exploration remains 
various factors such effect sur- 
facing, spread, open and closed 
bly time, pressure, and cur- 
ing conditions for flat and 
work. Some investigations have 
made these, but more dat. are 
needed. has been found that .ome 
brands adhesives will not per orm 
well white oak unless 
closed assembly time allowed. 
other influences glue line 
are need study and the 12-day 
test playing useful part this 
work. 

The past few years have seer the 
increased use cyclical exposure 
for pre-determining adhesive dur 
ity and the shortening the test 
180 days days. Studies are 
way which will reduce this test 
Until the quicker tests become 
able, the 12-day test will 
provide valuable tool adhcsive 
development and laminating quality 
control. 
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Dust-Hazard Control Woodworking Plants 


HYLTON BROWN 


Bureau Mines, Department Interior, College Park, Maryland 


Relative danger dust-hazard woodworking plants ex- 
glained, and methods for keeping plants free the dust-hazard 
are given. Methods for minimizing the effects explosions should 


they occur are also given. 


HAS BEEN hazard indus- 
try since man first engaged 
mining, milling, woodworking, any 
the numerous occupations which 
finely divided material produced 
handled. Dust can health hazard, 
fire hazard, explosion ‘hazard, 
just common nuisance that obscures 
the vision, mars the finish 
nished surfaces, stimulates that do- 
mestic activity known spring and 
fall house cleaning. 

this paper particular attention 
will given the dust-explosion 
hazard which continues taking heavy 
toll life and property year after 
year. has been estimated that the 
hazard exists more than 30,000 in- 
dustrial plants the United States 
alone, and tabulation all the losses 
attributable dust explosions fac- 
torics this country shows that more 
than 600 lives have been lost, and 
approximately $90,000,000 worth 
property has been destroyed. 

With very few exceptions, any dust 
that will burn oxidize readily and 
fine enough and dry enough 
form cloud air will explode 
the concentration within certain lim- 
its and source ignition hot enough 

There particular reason 
single out any one industry 
hazards, but 
the members this society are 
presumably interested wood special 
will called losses that 
occurred woodworking plants, 
and special emphasis will placed 
the properties and the ex- 
plosive characteristics wood dust 
methods that have been 
for the control dust 
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Losses Woodworking Plants 


Although losses caused dust ex- 
plosions woodworking plants have 
not been heavy those some 
other industries, more than 125 re- 
ports explosions wood dust, 
wood flour, sawdust, and bark dust are 
available which base study 
this particular phase the hazard. 
this group explosions lives were 
lost, 156 persons were injured, and the 
property damage was more than 
$7,000,000. 


Many the explosions reported 
occurred shavings vaults, especially 
those which the fine dust blown 
into. the vault with the shavings. 
Others have occurred around 
boiler settings which wood waste 
used fuel burners which 
scrap, sawdust, etc., are blown con- 
veyed for disposal. These are the most 
likely spots which look for ex- 
plosion hazards, but changes the 
industrial field, both manufacturing 
processes and the utilization by- 
products, have created hazards many 
plants where they did not previously 
exist and many locations plant 
where dust was not previously present. 
the woodworking industry larger 
scale operations creating greater quan- 
tities dust from saws, planers, and 
sanders have increased the possible 
hazards, and the demand for wood 
flour has induced many operators 
reduce their scrap powdered form. 
The utilization chips, shavings, and 
scrap the manufacture by-prod- 
ucts and the use wood flour the 
production many different mate- 
rials varieties products such 
plastics, paints, wallpaper, molded ar- 
ticles, etc., have increased the hazard 


because the more extensive trans- 
porting and handling processes. 


Laboratory Tests 


Tests made with number wood 
dusts and several samples bark dust 
have indicated that wood dusts 
group are just hazardous and per- 
haps more hazardous than the cereal 
dusts, and apparently one wood dust 
just about hazardous another. 
Some investigators have reported ex- 
ceptionally low ignition temperatures 
for wood solid form, wood dust 
static layers, and wood dust sus- 
pension cloud. 

the Determination the Ignition 
Temperatures Solid Materials 
(1934) reports ignition cedar, pine, 
and oak shavings temperatures rang- 
ing from 192° 220° (378° 
428° F.) and cites comparable figures 
obtained other investigators with 
pine and oak sawdust. 

The Underwriters 
port two ignitions wood that had 
been exposed temperatures 
212° for long period time, 
and there are number instances 
where wood contact with steam 
pipes long enough produce some 
carbonization has ignited. Similar con- 
ditions prevail when wood dust settles 
steam pipes, electric lamps, other 
heated surfaces and remains there for 
long time. 

the usual method testing 
which layer relatively fresh dust 
container within heated enclosure 
and the temperature gradually in- 
creased until ignition occurs, most 
the wood dusts ignite temperatures 
ranging from 523° 633° 
though the ignition temperatures 
the coniferous wood-dust samples 
(592° 633° F.) are slightly higher 
than those for the broad-leaf woods 
(523° 592° F.) the range for both 
groups quite limited and par- 
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ticular significance. The ignition tem- 
peratures the bark dusts tested were 
generally lower than those for either 
type wood dust. 

The temperature required for igni- 
tion dust cloud usually consid- 
erably higher than the temperature 
which static layer the dust will 
ignite. For example, wood flour that 
can ignited layer static dust 
530° may require source 
ignition around 800° start 
combustion and flame propagation 
cloud the dust air. Similarly, 
birch-bark dust that will ignite 
layer 482° requires tempera- 
ture about 842° for ignition 
While can stated generally that 
the ignition temperatures clouds 
wood dust range from 800° 900° 
well keep mind the lower 
figures for ignition static dust 
(approx. 500° F.) because explosions 
are frequently initiated the burning 
dust deposits that were ignited 
the heated surfaces 
accumulated. 

The operators plants where dust- 
explosion hazards exist often request 
information the lower explosive 
limit the minimum concentration 
dust air through which flame will 
propagate when source ignition 
introduced. For wood dust the gen- 
erally accepted figure 0.05 0.06 
oz. per cu. ft., but ignition Doug- 
las fir bark dust was obtained labo- 
ratory tests concentration 0.03 
oz. per cu. ft. should remembered 
that many factors affect the explosibil- 
ity dust, and the minimum concen- 
tration which explosion can 
occur will depend, not only the 
amount dust, but also the par- 
ticle size, the shape the particle, the 
uniformity particle size, the uni- 
formity dispersion, and the mois- 
ture content other conditions that 
may affect the Ordi- 
narily, the dust dry enough 
dispersed cloud, the moisture con- 
tent has little effect the ex- 
plosibility other than increase the 
ignition temperature. the moisture 
content increases, higher temperatures 
the source ignition are required 
initiate combustion the dust 
particles. 

number articles containing in- 
formation wood-dust explosions 
have been published from time 
time, and the careful reader may have 
noticed that the explosion test data 
differ considerably. 
gators have used different methods 
conducted their tests under different 
conditions. 

1935 Edwards and Leinbach, 
the Department Agriculture, 
reported the results tests deter- 


mine the explosion pressures following 
the ignition clouds different 
dusts, including number wood 
and bark Under the conditions 
existing the time these tests were 
made ignitions dust clouds wood 
and bark concentration 500 
mg. per liter (0.5 oz. per cu. ft.) 
produced pressures ranging from 
cork dust used these tests produced 
sq. in. 

With improved testing equipment 
the Bureau Mines laboratories 
which dust clouds can now more 
uniformly dispersed than 
ously possible, pressure readings about 
twice those reported Edwards and 
Leinbach have been recorded. For ex- 
ample, samples Douglas fir bark 
dust, wood flour (presumably pine), 
birch-bark dust, and sample wood- 
fiber similar but not directly com- 
parable with the samples mentioned 
above produced explosion pressures 
60, 62, 70, and per sq. in., 
respectively, when tested concen- 
tration 0.5 oz. per cu. ft. sample 
cork dust believed directly 
comparable with the cork dust used 
Edwards and Leinbach produced 
Ibs. per sq. in. pressure when tested 
the improved method concen- 
tration 0.5 oz. per cu. ft. fur- 
ther improvements are made labo- 
ratory equipment and testing methods, 
seeems quite likely that still higher 
pressure readings may obtained. 

For practical purposes, makes 
little difference the plant owner 
operator whether the dust that creates 
explosion hazard his plant 
per sq. in. pressure, because the pres- 
sure that might exerted building 
walls, floors, ceilings even the 
lower figure would more than 214 
tons per sq. ft., and ordinary build- 
ing designed withstand such 
pressure. Obviously, the thing 
eliminate reduce the hazard 
taking all possible precautions pre- 
vent dust ignitions and then provide 
some form protection that will min- 
imize the effects explosion, 
one should occur, limiting the pos- 
sibility propagation providing 
for the release pressure before 
becomes high enough seriously dam- 
age equipment cause structural dam- 
age the building. 


Explosion Prevention and Protection 


information the explosibility 
different types dust was made 
available laboratory investigators, 


Explosibility Agricultural and Other Dusts 
Indicated Maximum Pressures and Rates 
Pressure Rise: Department Agri- 
culture Bull. 496 


the operators industrial plants 
ognized the need for practical 
pretation the data that would enable 
them obtain the desired protection 
against the dust-explosion 
Through the National Fire Protection 
Association and with 
several Government 
the Dust Explosion Hazards 
tee was organized develop 
preventing dust explosions dus- 
tries producing handling 
bustible explosive dusts. This 
different industries, insurance 
zations, governmental establishn 
and safety groups, has 
taining suggestions and recomm 
tions for the practical 
the technical and scientific inform 
the phenomena and 
dust explosions that has been obt. ned 
Seventeen such codes for ditt rent 
types industry, including 
for the Prevention Dust 
Woodworking Plants and ode 
for the Prevention Dust Explo 
Wood Flour Manufacturing 
lishments, are now available. 


detail the provisions the 
codes, because they are 
printed form through the 
the National Fire Protection 
tion, National Board Fire Un- 
derwriters, and the American 
ards Association. However, 
some the fundamental principles 
dust-explosion prevention and 
cently developed methods 
ing protection against the par- 
ticularly those that may have special 
application 
might helpful. 


the contents woodworking 
only natural that those who pre- 
pared the 
codes recommended that the 
ings fire-resistive non om- 
bustible construction, but there 
other thought involved this 
mendation. Fortunately, 
reducing the fire hazard atly 
serve also control the 
sion hazard. any plant where 
most importance, and 
non-combustible construction 
rough surfaces and ledges 
places for dust commonly 
light frame construction can 
readily eliminated. Greater 
and better housekeeping can 
easily maintained buildings the 
fire-resistive type with 
walls and floors. 
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Dust dispersion points produc- 
tion should carefully controlled. 
Spec emphasis has been 
the physiological significance 
and again fortunately meth- 
ods controlling dust eliminate 
hazards, respiratory diseases, 
poisoning, and skin diseases 
will serve control the dust-ex- 
plos hazard. Removal dust 
the oint origin exhaust ventila- 
tion other effective means will pre- 
vent formation explosive dust 
area where sources igni- 
tion usually present and drafts 
may throw static dust into 

apply exhaust ventilation all 
where dust produced 
woo. working plants would difficult 
and impracticable; some dust escapes 
from even the best designed systems. 
such dust collects benches 
floors, should removed with- 
out creating dangerous dust clouds. 
one plant where vacuum cleaners are 
normally used accumulation dust 
was being hand brushed from bench 
while sanding machine was oper- 
ation. The motor operating this ma- 
chine had been repaired the day be- 
fore. Apparently, was defective and 
produced spark that ignited the dust 
cloud. The resulting explosion spread 
through the room, and the concussion 
was severe enough shatter all win- 
dows that part the building. 


This experience normally well 
kept and carefully operated plant em- 
phasizes another important step that 
should taken prevent explosions 
—the elimination all possible 
sources ignition—and also calls at- 
tention means providing pro- 
tection against explosions that should 
universally adopted wherever the 
hazard exists, namely, segregation 
dangerous areas, 

All electrical equipment 
where explosive dusts are produced 
handled should the type designed 
and approved for use such places 
and should installed accordance 
with the requirements the author- 
ity having jurisdiction the enforce- 
ment standards covering safe oper- 
ating practices. evident from even 
casual perusal the data the 
and explosive characteristics 
wood dust that smoking and any 
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use open flames should prohib- 
ited areas where such dust may 
present. Too many operators the 
rush making urgent emergency 
repairs equipment have failed 
realize the danger attending the use 
cutting and welding torches dusty 
areas. Before such equipment 
brought into the area all machines 
should shut down, and all dust ac- 
cumulations carefully removed. pos- 
sible, the damaged equipment should 
removed and the repairs made 
elsewhere. 


Segregation hazardous areas can 
prevent explosions from reaching de- 
structive proportions and disrupting 
the entire production schedule 
plant. Sometimes individual machines 
can segregated; this procedure 
followed some industries where the 
hazard extremely great. wood- 
working plants where operations are 
more frequently series than batch 
lots sections the building can 
separated from each other fire walls 
and all openings between sections 
floors eliminated. this way any ex- 
plosions that may occur can limited 


restricted comparatively small 
areas. 


Venting the release explosion 
pressure before becomes destructively 
tion that receiving increased atten- 
tion. Experience has taught that 
sometimes when enough windows are 
blown out light roof blown off 
leased before the building structur- 
ally damaged equipment wrecked. 
the basis this principle, atten- 
tion has been given the design 
explosion vents for both buildings and 
equipment. Considerable experimental 
work has already been done, but 
difficult prescribe any set rules 
formulae for the design and installa- 
tion such vents because the many 
factors involved. Different types 
buildings, well equipment, differ 
strength resistance explosion 
pressure. Different dusts produce dif- 
ferent maximum pressures and have 
different rates pressure rise. The lo- 
cation and number vents provided, 
the volume the space vented, 
and the ratio vent area volume 
are some the factors that must 
considered designing vents re- 
lease explosion before the pressure 


reaches some predetermined point rep- 
resenting the expected known 
sistance the building enclosure. 
Any recommendations for venting, un- 
less based specific conditions, must 
quite general, but guide any- 
one interested providing this form 
protection suggested that rooms 
and buildings woodworking plants 
equipped with vents the ratio 
sq. ft. for each cu. ft. vol- 
ume. Vents may windows with top 
hinged sash, light, easily shattered 
swinging wall panels, skylights light 
roof panels that will easily lifted 
explosion pressure, some the 
special types ventilators that are 
designed open wide and function 
explosion vents under pressure. 
point the room, bin, vault, equip- 
ment vented the ratio given should 
farther from vent than the least 
dimension the enclosure. 

The use controlled atmospheres 
for preventing dust explosions be- 
coming more general because 
known that, with few exceptions, dust 
cannot ignite explode atmos- 
pheres containing too little oxygen 
support combustion. Laboratory tests 
have shown that ignitions wood 
flour dust can usually prevented 
reducing the oxygen content within 
the enclosure containing the dust 
about percent. This reduction can 
accomplished introducing into 
the air within the enclosure, which 
normally contains about 
oxygen, proper quantities carbon 
dioxide, nitrogen, helium, other so- 
called inert gases. This method pre- 
venting dust explosions, course, can 
used only closed systems, because 
not feasible reduce the oxygen 
percentage working areas enclo- 
sures that must enter per- 
form their duties. 

Although information the causes 
and behavior dust explosions far 
from complete, experiments 
perience have demonstrated that most 
dust explosions can prevented. Op- 
erators all plants where the hazard 
exists are urged adopt the recom- 
mendations incorporated the differ- 
ent codes and direct their personal 
attention toward the elimination 
dangerous conditions. this way 
hoped that the large number 
explosions the woodworking indus- 
try and the corresponding heavy loss 
life and property can reduced. 
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Rapid Specific Gravity Determinations 


FRANK HEINRICHS 


Physical Science Aid, Forest Products Forest Service, Department Agriculture 


Improved method for obtaining specific gravity and volumetric 
data speeds process and increases accuracy and reliability. 


NEW IMPROVEMENT the tech- 

nique for obtaining specific grav- 
ity and volumetric shrinkage data, de- 
veloped the Forest Products 
Laboratory, not only enables observa- 
tions made more rapidly, but 
also has considerably increased the ac- 
curacy and reliability the results. 


Since good estimate the 
strength piece wood may 
obtained from its specific gravity, the 
quality sample wood deter- 
mined from its specific gravity and 
shrinkage properties. the normal 
course investigations the Labora- 
tory, several thousands these deter- 
minations are made. each deter- 
mination, the volume the wood 
sample must known. 


The general method determining 
the volume piece wood, which 
often irregular form, fol- 
lows: The specimen first weighed 
air and then weighed when sub- 
merged water. the specimen has 
tendency float, the volume (in 
cubic centimeters) obtained from 
the sum the two weights (in 
grams); if, the other hand, the 
specimen tends sink, its volume 
obtained from the difference between 
its weight air and its weight when 
submerged water. 

With new direct-reading balance 
and other improvements technique, 
more than three times many volume 
determinations wood samples can 


Maintained Madison, Wis., coopera- 
tion with the University Wisconsin. 


made per hour could made 
previously. 

Toledo balance has been adapted 
such way give zero reading 
central point the scale, instead 
the left end, and permit 
grams made either side 
the midpoint. The scale graduated 
read the nearest 0.05 gram. For 
weights excess those indicated 
the scale, the balance bar has been 
slotted and rider provided that com- 
pensates for gain loss weight 
125 grams. For the rare case 
when additional weights are needed, 
they may added the balance pan. 
The new balance comes rest 
matter few seconds, that the 
period during which the specimen 
submerged considerably reduced and 
the readings are indicated directly 
such manner that there con- 
fusion whether the test specimen 

Another feature the improved 
method that the basket which the 


Balance and equipment for determining the 

specific gravity wood, showing the basket 

used for submerging specimens obtain 
their weight water. 


submerged specimen suspended has 
been completely redesigned that 
can operated rapidly the 
capacity hold securely 
mens with large range size. 


Scale used improved balance for rapid specific gravity determinations. 
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Special Feature 


the World Forest Products 
Research and Development 


GROWING harvesting, 
the processing the prod- 
ucts the forest, furnish work for 
millions people the fortunate 
countries that have forests indus- 
trial size and character. For many 
countries, the exportation forest 
products constitutes item major 
importance maintaining their in- 
two ago, when the world popula- 
tion was much smaller and the for- 
ested areas much larger than today, 
timber many places was largely 
nuisance because occupied land that 
was wanted for farming. 
places, wood had inherent value. 
cost the user depended only 
upon the labor and transportation in- 
vested it. Now, not only does stand- 
ing timber have value because the 
much more limited supply 
creased demand, but all the costs 
labor, transportation, and distribution 
have increased enormously that 
wasted with impunity. Furthermore, 
wood-exporting countries find 
their economic advantage export 
wood the form manufactured 
products rather than the raw state 
such pulpwood, mine timbers and 
Thus wood and wood proc- 
essing have gradually assumed new 
and presented new oppor- 
tunities the timber-producing coun- 
and herein lies the need for local 
products research and develop- 
ment. additional stimulating fac- 
tor the increasing competition that 
wood faces from metals, plastics and 
other new developments from research 
other fields. Expanded research and 
development wood products the 
the wood industry 
against their encroachment. 

Organized forest products research 
recent origin although 
the developments wood use 
prehistoric times. the in- 
centuries there have been 
rable instances research 
work wood wood 
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products universities, manufac- 
turers, individuals, which have 
greatly advanced our knowledge 
how use wood more efficiently, more 
effectively, and for greater variety 
purposes. The forest products 
ratory know today, however, 
which groups men and women 
pool their different trainings and skills 
and, with special facilities, concentrate 
their energies wood problems, ap- 
pears have had its start Madison 
1910. Research forest products 
had begun limited scale before 
this the United States, India and 
other countries, but was usually sub- 
ordinated and connection with 
other research. Soon after 1910, spe- 
cialized forest products laboratories 
began operate India and Canada, 
followed later similar labora- 
tories Australia, South Africa, Eng- 
land, and many other countries. The 
number still growing. Forest prod- 
ucts research and 
world-wide 
tion necessity for every impor- 
tant wood-using and wood-exporting 
country. 

The Forest Products Research Soci- 
ety was organized stimulate inter- 
est forest products research and de- 
velopment and assist the dis- 
semination information all 
phases forest products, production, 
planned international organiza- 
tion, open interested individuals 
all countries. Because differences 
language and difficulties with for- 
eign exchange, however, its member- 
ship confined largely the United 
States and Canada. Nevertheless, some 
other countries are represented 
its membership. hoped that this 
number will increase, well the 
number members each country. 

The concentration membership 
Canada and the United States 
focus the attention the Society and 
its publications the progress and 
problems these countries the ex- 
clusion what going the 


rest the world. Such provincialism, 
continued, would deprive the Soci- 
information about forest products 
problems other countries, the insti- 
tutions and personnel working upon 
them, and the progress being made 
toward their solution. proper knowl- 
edge and appreciation these things 
should helpful well interest- 
ing all members the Society. 

For these reasons, the Journal the 
Forest Products Research Society in- 
augurating new department with 
this issue, devoted news and 
information about forest products from 
all over the world outside Canada 
and the United States. will provide 
descriptions the institutions devoted 
wood research these other coun- 
tries, their problems, their research 
programs, and their accomplishments. 
will also include news and discus- 
sion relating these subjects and, 
hoped, carry contributed articles 
technical interest and importance 
Wood research world wide. F.P.R.S. 
members deserve world-wide informa- 
tion. The function this department 
the Journal will provide 
with the cooperation the workers 
the respective countries, upon whom 
rely for appropriate technical ar- 
ticles, news notes, and letters. 


Austria Has New Forest Products 
Laboratory 


October 22, 1953 new forest 
products laboratory was formally 
opened Vienna with imposing dedi- 
cation ceremonies. Representatives 
the Austrian Government, the Austrian 
Wood Industries, the Govern- 
ment, the Food and Agriculture Or- 
ganization the United Nations, and 
forest products research institutions 
Germany and Switzerland were among 
those participating the dedication. 
Forests cover more than one-third 
Austria and, together with the wood 
dependent upon them, fur- 
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The Austrian Forest Products Laboratory neared completion Vienna. located 
the grounds the former Government Arsenal, which being converted into research 
center for various investigations. (Photo Serentschy) 


nish employment some 200,000 per- 
sons. Thus they are great economic 
importance the nation. Wood and 
wood products constitute one Aus- 
tria’s principal items export and 
one its chief sources foreign ex- 
change. Austria’s forests are not in- 
exhaustible, however, and the annual 
cut timber, the long run, must 
limited what can produced 
sustained yield basis. fact there 
has already been too much overcutting, 
which must remedied. neces- 
sary, therefore, work towards maxi- 
mum efficiency all the processes 
manufacturing and utilizing the forest 
crop that the people and the indus- 
tries Austria may derive the greatest 
possible benefit from their forest as- 
sets without diminishing them. Under 
such circumstances, the need for re- 
search and development wood proc- 
essing and utilization obvious. 
Before the establishment the new 
laboratory, some forest 
search, largely fundamental charac- 
ter, had been done individual pro- 


Active the Austrian Forest Products 


Laboratory are, left, Heinrich 
Wartburg, Administrative Director the 
Laboratory; center, Hofrat Felix 
Feest, President the Austrian Society for 
Wood Research; and right, Prof. Dr. Josef 
Kisser, Scientific Director the Laboratory. 


fessors universities schools, 
some private industry, and little 
the Forestry Research Institute in- 
cidental its main job research 
silviculture and other aspects 
timber growing and management. 
There had been centralization 
the forest products work. The need for 
central institution for forest products 
research and development 
been recognized the leaders for- 
estry and the wood industries, par- 
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ticularly those who are members 
the Austrian Wood Research Society 
(Osterreichische Gesellschaft fiir Holz- 
forschung The United States 
Economic Cooperation Administration 
substantial portion Marshall Plan 
aid the rehabilitation 
forests and the modernization its 
forest industries plans 
that effect. 1949, the request 
the Austrian Government, the Food 
and Agriculture Organization the 
United Nations began study the 
entire forestry problem the country, 
which extended into 1953. One the 
important developments early 
study was recommendation urging 
the establishment forest products 
laboratory. Although the need for such 
institution was thus generally rec- 
ognized, the financial difficulties 
the way its establishment seemed 
almost insurmountable, for the Aus- 
trian economy was still suffering from 
the aftermath war and money was 
exceedingly difficult obtain. Ade- 
quate funds for the complete equip- 
ment, staffing, and operation the 
laboratory are not yet sight but, 
through Marshall Plan funds, contri- 
butions from industry through the 
OGH, and loan from the city 
Vienna, excellent building has been 
provided the grounds the old 
Government arsenal Vienna. This 
area, formerly devoted the produc- 
tion munitions war, now being 
developed into national center for 
research various fields. Much valu- 
able equipment has been installed 
the new laboratory and with limited 
number full-time employees and 
the part-time services number 
university research leaders Vienna, 
gradually getting into operation. 

The laboratory building U-shaped, 
shown the accompanying photo- 
graph. consists part old 
building remodeled and part new 
construction and has total usable 
floor space about 
meters three floors, divided into 
nearly 100 rooms. Steam for heating 
and processing supplied from the 


central power station the 
grounds. Electricity and gas are ob. 
tained from the Vienna electric and 
gas systems. Four the 


rooms are equipped with 
ity and temperature control 
adjusted the needs the 


can 


work 


being done them. The usua! labo. 


ratory space and equipment ar. 
vided for library, photography. 


ness management, 
dry kiln, wood-treating faci 
strength 
shop, and the like. The 
shown the right figure 
size and open from floor 
thus providing space for the 
tion and testing large str 
elements housing units. 

The ownership and managen 
the laboratory are vested 
trian Society for Wood 
(OGH) whose president and 
manager Hofrat Dipl. Ing 
Feest. This society largely 
the wood industries 


membership 


search workers, government 
vate foresters, consultants, 
others interested wood 
care join and pay the low 
individual membership. The 


products laboratory is, 
sentially industry owned and 


although the government and 
sity researchers are represented 
councils and active its affairs 

The scientific council the 
(Wissenschaftlicher Beirat), 
science, research, education, 
government, and trade. incl 
number the staff the new 
tory and wide variety othe: 
ests. The function this coun 


consider the research problem 


pro- 
busi- 
tudies, 
metal 
room 
has 
roof, 


Aus- 
search 
Felix 
who 


cost 


forest 


Society 
onsists 
dustry, 
udes 
inter- 


pre- 


sented recognized the Society 


and make recommendations con: 
what should done and what 
cial support should given 
Society. The managing board 
Society, consisting the 
vice president, and 
lected represent science, 
woodworking industry, 
try, paper industry and wood\ 
trades (holzverarbeitende 
exercises the overall authority 
Society. During intervals 
meetings this managing 
executive committee eight 
all matters that not requ 
attention the full board. 
The immediate supervision 
rection the 
Dr. Josef Kisser the 
Agriculture and Forestry 
who will divide his time betw 
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finan- 
the 
the 
ident, 
restry, 
indus- 
rbe), 
the 
the 


search 


rector 
fessor 
ze ol 


‘enna, 


n the 


1954 


work the laboratory and that his 
The business management and 
administration the labora- 
tory are under business manager 
Kommercialrat 
Ing. Heinrich Wartburg, who 
will spend full time the work. 

research work the laboratory 
will divided among divisions, 
headed division chief (Ab- 
follows: 


wood structure and microscopy, 
wood chemistry and chemical 
technology, 
pulp and paper, 
wood preservation and mycol- 
physical and mechanical prop- 
erties, 
strength testing, 
wood technology (mechanical 
technology) subdivided into: 
wood treating and improv- 
ing (Holzverformung und 
plywood, fiberboard and 
chipboard, 
wood working and end 
tung und Endfertigung) 


VII. timber construction. 


The present heads these divisions 
are active the work the Wood 
Society and, for the most 
part, represented its scientific coun- 
cil. They are thus able have dircct 
influence upon the recommendations 
the Society with regard the in- 
vestigative work that should under- 
taken. The division heads and the di- 
rectors also recognize that numerous 
problems with which the laboratory 
will concerned will require several 
kinds skills and cannot properly 
handled within any one division. They 
expect that much teamwork will 
required various investigations be- 
twecn two more the several divi- 
sions. this element teamwork lies 
the cssential superiority central 
institution that can focus many skills 
one problem comparison with 
equal number investigators working 
separately widely scattered institu- 
tions. United action under intelligent 
makes the most progress and 
the fewest mistakes. 

The research program the labora- 
tory expected consist mainly 
applicd research and developmental 
work. Although some fundamental re- 
may also done, expected 
that such studies will remain 
the universities and technical 
Proposals for research prob- 
undertaken will come from 
the laboratory staff, wood- 
industries, 
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sentatives, educational institutions, and 
anyone else interested. The propoals 
will then considered the Scien- 
tific Council the which 
will recommend the projects believes 
should included the program. 
Final decision will made the 
managing board the Society col- 
laboration with the scientific director 
the laboratory and his staff, and 
will, course, influenced the 
personnel, the equipment, 
funds available. will also possible 
for individual companies arrange 
have special studies made for them 
upon payment the costs and arrang- 
ing about patent rights. Since this 
private rather than government in- 
take out patents developments that 
seem justify this procedure. With 
good fortune, some the patents may, 
time, bring substantial 
turns used furthering the 
work the institution. 


The Austrian Wood Research So- 
ciety, the past, has 
proceedings and communications 
special section the 
teilungen der Osterreichschen Gesell- 
this medium will continue used 
the new laboratory, well other 

One the important functions 
the laboratory will serve 
clearing house for information 
wood utilization and source ad- 
vice and assistance the wood indus- 
tries. The laboratory staff must, 
course, keep well informed the ac- 
cumulated knowledge the world 
about wood and wood processing and 
adapt this knowledge the specific 
problems Austria through 
publications, correspondence, 
dividual consultation. For this reason, 
the laboratory will not able de- 
vote its entire time research, but 
must make application the results 
Its personnel must maintain 
close and friendly relations with all 
the wood industries Austria, 
order understand their needs, 
search out opportunities for improve- 
ment, and gain the confidence 
the industries the ability the lab- 
oratory assist them. The success 
the laboratory and the technical prog- 
ress the Austrian wood 
depend upon close cooperation and 
mutual understanding between the two 
groups. 

The mailing address the new in- 
forschungsinstitut, Wien III, Arsenal, 
Objekt 212, 


The Timber Dryers’ and 
Association India 


This new addition the list tech- 
nical associations concerned with the 
processing and utilization wood 
unusual that covers both wood 
seasoning and preservative treatment. 
There nothing incongruous this 
combination, however, for often 
necessary use both processes pre- 
paring timber give its best service. 
Certainly desirable for the spe- 
cialists each field know about 
the other. 

The assocation issues Quarterly 
News Bulletin, Volume No. 
which appeared July 1953 and listed 
the names members. The con- 
stitution issued 1952 provides for 
classes members, follows: pro- 
fessional, commercial, associate and 
honorary, with the privilege office 
holding limited the professional and 
commercial members. The stated ob- 
jectives the association are pro- 
mote the use seasoned and treated 
wood for all purposes construction 
for which suited, bring into 
contact producers and consumers 
timber and all interested the use 
seasoned and treated timber, inves- 
tigate and accumulate knowledge, hold 
meetings, issue publications, assist 
the establishment and operation 
seasoning and wood-preserving plants, 
train technicians for plant operation, 
educate the public the need and 
advantages using seasoned and 
treated wood, and cooperate with 
other organizations the furtherance 
these objectives. The association 
will also prepare technicel standards. 

The headquarters the association 
will the Forest Research Insti- 
tute, Dehra Dun, India, for the 
first five years, after which may 
moved then found desirable. 

stated the first quarterly 
news builetin that there are about 
commercial pressure-treating plants 
India which six use creosote 
creosote-petroleum mixtures six 
use the water-borne copper-chromium- 
arsenic preservative known 
the United States. This pre- 
servative was developed 
Kamesam 1933, while member 
the staff the Indian forest prod- 
ucts laboratory, improvement 
the earlier formula de- 
veloped jointly himself and Dr. 
Falck Germany 1931. India pro- 
duces some coal-tar creosote, 
duce Ascu from local chemicals with 
the possible exception the arsenic, 
and has other preservatives, including 
pentachlorophenol and copper naph- 
thenate available. the past, impreg- 
nating cylinders and their equipment 
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were imported but now possible 
build both pressure plants and open 
tank plants any size shape 
India with consequent saving time 
and cost. 


New Laboratory East Pakistan 


Laurence Teesdale, research en- 
gineer and architect the For- 
est Products Laboratory, Madison, 
Wis., has returned from assign- 
ment East Pakistan, where 
helped lay out new forest products 
laboratory and sawmill Chittagong, 
part the Point Four Program un- 
der the Foreign Operations Ad- 
ministration. The forestry project 
part overall plan develop 
industries and improve all phases 
Pakistan’s economy, according 
Teesdale. 

The new forest products research 
laboratory, built the provin- 
cial government East Pakistan, will 
include lumber dry kilns, wood-pre- 
serving plant, chemical laboratory, 
wood-working shop, and equipment 
for the manufacture veneer, ply- 
wood, fiberboard, and hardboard from 
local materials. The laboratory will 
operated branch the forest serv- 
ice and the director will Mr. 
Ghani, Pakistan Divisional Forester, 
who recently completed 
period the Forest Products 
Laboratory. 


The new Laboratory East Pakistan will 
work for the modernization lumber manu- 
facturing methods. 


The sawmill will government 
operated production mill and will have 
capacity 15,000 tons logs 
(about million bd. ft.) year. 
capacity about 40,000 tons (over 
million ft.). present, high 
percentage the lumber produced 
East Pakistan hand sawing meth- 
ods 

sorely 
dominantly agricultural, East Pakistan 
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densely populated that there 
not much room for expansion farm- 
ing. One area about 500 square 
miles has 3,000 people the square 
mile. all, there are million peo- 
one-third the population 
the United States—in area the 
size Wisconsin, and part 
heavily 

The principal forest covers 8,500 
square miles hilly border land be- 
tween Pakistan and Burma. 
difficult area harvest, according 
Teesdale, because the hills are rugged 
and extremely steep. Modern logging 
equipment being ordered for the 
woods operations, replace the ele- 
phants and oxen now used. 

All the woods are hardwoods, with 
logs commonly running feet 
diameter. most these heavy logs 
are sinkers, they must supported 
bamboo for the 90-mile float down the 
Karnapulli river from the cutting area 
the sawmill Chittagong. 

The most important species gur- 
jun, dense wood that runs about 
pounds the cubic foot. Although 
lumber from this wood has tendency 
fuzz, can worked with very 
sharp tools and suitable for the 
manufacture furniture. The country 
also produces much bamboo and pulp 
and paper mill under construction 
which will ultimately produce 100 tons 
paper per day from this material. 

There are many problems 
solved. For example, the logs can 
harvested months the year, but 
they can floated downriver only 
months the year, when the water 
high. This means many logs have 
stored without protection for 
months more, which often results 
considerable deterioration from 
checking, insect attack, and decay. This 
problem will partially solved 
the use water storage tanks and 
will eliminated few years with 
the completion dam that will 
maintain adequate water level 
float logs Chittagong all year round. 
these and other problems are solved 
the forests will provide the provincial 
government East Pakistan with 
considerable source income. 


Finland Studies Veneer 
Knife Honing 


The preparation knife for cut- 
ting veneer the lathe involves care- 
ful grinding fine, straight edge. 
Usually the knife ground bevel 
lying between 19° and 21°. After 
knife ground, must honed 
remove the feather edge. Sometimes 
honing also employed provide 
stronger, somewhat blunter edge 
changing the bevel the very tip 
the knife—a process sometimes called 
depending which side the knife 


honed back. The practice knife 
honing surrounded great deal 
controlled scientific tests. Recently two 
Finnish investigators, Kivimaa and 
Kovanen*, studied the effect 
the obtained closely 
controlled honing technique, the 
quality the veneer the 
lathe. Micro-bevels were honed back 
(1) from the face ground 
(2) from the back, and (3) from both 
sides. Cutting tests Finnish 
cut approximately 
showed that the bevel angle 
they called the 
should 27°, and the length the 
honed section, measured from tip 
should from 0.004 0.008 
Whether the honing was done 
one side the other, from 
made little difference. Hand 
ticed, did not result the degre: 
accuracy required for best 
FLEISCHER. 


Vanerisorvin Terien Mikroteroituksesta Mi- 
crosharpening Veneer Lathe Knives). 
tion Teknillinen Tutkimuslaitos, Tiedoitus 
Helsinki, 1953. 


Wood Fuel 


The use wood for fuel 
out the world has far greater 
tance than generally realized. 
tics are too incomplete show the 
percentage the world’s total wood 
harvest that used some form 
other for fuel, but believed 
more than half the estimated 
billion cu. ft. wood 
1951 was for this purpose. 

wood was cut farmers 
for their own use and does not appear 
most statistics. great deal 
wood waste the form sawdust, 
shavings, bark and other 
used for industrial fuel the 
producing regions, but such use 
probably accounts for much 
percentage the total wood-fuel 
sumption the world than the 
tities used for domestic fuel. 

Where oil, gas and electricity 
readily available moderate cost 
heating and cooking, and people 
can afford automatically 
equipment for using them, their 
venience and cleanliness make 
attractive and they tend 
wood and coal. There are large 
the world, however, where 
fuels are unavailable are too 
for the average family use, 
where wood charcoal are 
their economic reach. Wood and 
coal are used for fuel some 
all countries, but their 
for this purpose varies widely 
ferent countries, according econ 
conditions. 
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Abstracts 


preparation abstracts from world literature many languages highly 
and costly that the Forest Products Research Society has abstracting service 
own. For the abstracts this issue the JOURNAL the Society indebted 
the vespective abstract journals indicated, from which they have been selected with the 
permission the editors. Readers wishing information addition that given 
abstracts should consult the articles referred to. Copies additional 
mation can not supplied FPRS the abstract journal. The journals from 
abstracts are published this issue are follows: 


BULLETIN THE INSTITUTE PAPER CHEMISTRY, monthly 
Wisconsin the Institute Paper Chemistry, subscription price $25 per 
This Bulletin publishes over 3,600 abstracts per year subjects interest manu- 
pulp, paper, fiber board and allied products. 


CHEMICAL ABSTRACTS, published semimonthly the American Chemical Society, 
Office—1155 Sixteenth Street, NW, Washington C., subscription price 
$60 per year plus postage. This abstract journal publishes many thousands abstracts 
with broad coverage world literature the entire field chemistry and 


subjects. 


FOREST PRODUCTS AND UTILIZATION ABSTRACTS are published quarterly 
Commonwealth Agricultural Bureaux London, England, separate reprint 
sections and Forestry Abstracts, for the facility those interested 
the field wood utilization. The abstracts are prepared the Commonwealth 
Bureau, Oxford, England, and the utilization section contains about 1,200 titles 
and abstracts per year from literature some languages and covers all aspects forest 
from cutting and extraction through marketing, mechanical, and chemical proc- 
essing minor forest products. FPRS members interested obtaining the complete issues 
Forest Products and Utilization Abstracts should communicate with the Secretary 


the 


TECHNICAL BULLETIN THE FURNITURE DEVELOPMENT COUNCIL 
published bimonthly the Council Adelphi Terrace, London England. 
The Technical Bulletin publishes hundreds abstracts and reviews from world literature 
annually, relating the various phases the furniture manufacturing industry. Subscrip- 


tion price per year. 


Marketing 


Sulland, Sammenliknende kal- 
kyle over lonnsomheten slip 
kubb, vedtommer ved gran. 
{Calculations the comparative 
profitability timber-length pulp- 
wood, short pulpwood, fuelwood 
timber lengths and fuelwood 
Spruce.} Tidsskr. Skogbr. 
1953 (147-52). 


The study concerned primarily 
with the most profitable disposal 
thinnings from young plantations. Fig- 
ures showing the value obtained 
(prices for kroner/tree for 
trees d.b.h. 9.1, 11.3 and 15.5 cm. 
are tabulated and recommendations are 
made for obtaining the maximum value 
from combinations the different as- 
sortments. The calculations were based 
solid volume, and volumes 
short pulpwood and fuelwood were 
converted from stacked solid vol- 
ume for comparison. [Forestry Ab- 
stracts, 14, No. 


Miyoshi, S., and Ogata, [The 
management the natural forest 
Shii and Kashi (Cyclobalan- 
opsis) Miyazaki. (No. 3). The 
felling and extraction Shii and 
Tabu.} Jap. For. Soc. (2), 1952 
(43-5). 

Costings for felling, trimming, 
cross-cutting, barking and transport 
and Tabu [Machilus thunbergii} 
showed the stumpage values for pulp- 
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wood 214% above that for char- 
coal wood. The additional value 
such utilization for the natural forest 
stressed. [Cf. For. Abstr. (No. 
estry Abstracts, 14, No. 


Yearbook forest products statis- 
tics 1952. FAO, Rome. 1952. pp. 
172. 


Contains new information for 1951 
and revised data for 1950, for more 
than 100 countries. 


European timber trends and pros- 
pects: study prepared jointly the 
secretariats the Food and Agri- 
culture Organization the United 
Nations and the United Nations Eco- 
nomic Commission for Europe. FAO, 
Geneva. 1953. pp. 315. Price $3.50 


Deals with production, consump- 
tion, international trade, and gen- 
eral trends. There are 214 tables 
statistics. [Forestry Abstracts, Vo. 14, 
No. 


European timber statistics 
1950. FAO, Geneva. 1953. pp. 
tbls. [E. Price $1.75, 12s. 
6d. 


For the first time attempt has 
been made arrive figures for trade 
and production wood and wood 
products for every European country 
and bring them together conven- 
ient form for reference. The war 
years and have been 


excluded for lack adequate statis- 
tical data. The volume divided into 
sets tables, dealing respectively 
with production, trade, and consump- 
tion. Within each section distinction 
has been made between the various 
wood products according the de- 
gree processing which they have 
been subjected. [Forestry Abstracts, 
14, No. 


Properties Wood 


Nolde, von. Die wichtigsten 
Holzarten des Monsunwaldes Ko- 
lumbiens. [The most important spe- 
cie Colombia’s monsoon 
Weltforstwirt. (1-2), 1953 
(36-7; 72-3). 

Describes the tree and the wood, 
with notes distribution, trade names 
and uses, Tecoma peroba, Vitex 
columbiensis, Pithecellobium dulce, 
Prosopis juliflora, Anacardium excel- 
sum, Cariniana pyriformis, Castilloa 
elastica, Cedrela sp.; Centrolobium sp., 
Chlorophora tinctoria, Copaifera 
cinalis, Cordia di- 
varicatum, Lecythis ollaria, 
toluiferum, Protium guian- 
ense, Swietenia macrophylla 
cania {Forestry Abstracts, 
14, No. 


Gerry, Information leaflet. For- 
eign woods. Rep. For. Prod. 
Lab., Madison Nos. R1920, 1952, pp. 
refs.; R1921, 1952, pp. 
refs.; R1924, 1952, pp. refs. P.R. 

(R1920): Apitong, Bagac, Eng, 
Gurjun, Yang spp.). 

(R1921): 
pyriformis). 

(R1924): Imbuia, Embuia ‘Bra- 
zilian Walnut’ (Phoebe porosa). 


ding brittle specimens wood {in 
polyvinyl lactophenol} for section- 
ing. Nature, Lond. 171 (4361), 1953 
(984). [Forestry Abstracts, 14, 
No. 

Kisser, J., and Jiinger, Mikro- 
skopiche Zellwanddeformierungen 
von Holzelementen bei der Schnitt- 
anfertigung. 
deformation wood elements oc- 
curring during the cutting sec- 
tions.} Repr. from Mikroskopie, Wien 
7(7/8), 1952 (272-83). refs. 
14, No. 


Bruyne, de. Wood structure 
and age. Proc. ned. Akad. 
(3), 1952 (282-6 photos). 
refs. [E.e.} [Laboratorium voor Alge- 
mene Plantkunde, 

Stresses the need base descrip- 
tion wood discs wedge-shaped 
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blocks including the centre the tree 
and large enough ensure the pres- 
ence mature wood. The main de- 
scription should the mature stage 
but immature and transitional stages 
should also briefly described. Varia- 
tions ray structure 
with distance from the 
core are illustrated with photomicro- 
graphs. The age the wood for each 
stage, where growth rings are clearly 
demarcated, best indicated the 
number growth rings, but for com- 
parison with wood grown different 
conditions samples where growth 
rings are indistinct, distance from the 
core should also given. On- 
development can used 
identification and example given 
showing that and 
javanicum (closely related species), 
can distinguished the pore diam- 
eter different stages develop- 
ment ray structure. [Forestry Ab- 
stracts, 14, No. 


Preston, The molecular ar- 
chitecture plant cell walls. Chap- 
man Hall, London. 1952. pp. xii 
211 photos. P.R. 


Includes sections on: form the 
plant cell; chemical nature the 
constituents the secondary wall; 
physical methods for the investiga- 
tion structure plant cell walls; 
structural features cellulose and 
the spatial relationships the in- 
crusting substances; wall structure 
thick cell walls; structural variations 
homologous cells; primary wall 
growing cells, and mechanisms 
orientation and growth. Ab- 
stracts, 14, No. 


Volz, Elektronenmikroskopis- 
che Untersuchungen uber die Poren- 
grossen pflanzlicher Zellwande. [Re- 
search with the electron microscope 
into the pore size plant cell 
walls.} Repr. from Mikroskopie, Wien 
7(7/8), 1952 (251-66). refs. 

under the electron microscope reveals 
holes and thin areas the cell wall 
that are invisible under the ordinary 
microscope. Specimens the phloem 
number angiosperms and gym- 
nosperms were examined, 
number, arrangement, and size the 
holes and thin areas were clearly seen. 
was possible distinguish clearly 
between the diameter the holes 
the longitudinal walls (sieve fields) 
and the transverse walls (sieve 
plates), and between the sieve tubes 
early and late phloem. the gym- 
nosperms, and also some angio- 
sperms, fine membrane closes the 
holes the sieve pits and the sieve 
fields. The physiological significance 
this discovery discussed. Outside 
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the sieve fields proper are found 
plasmodesma holes, invisible under 
the ordinary microscope, 
meter displaying ‘closed 
construction’. [Forestry Abstracts, 
14, No. 


Kisser, J., and Wittmann, 
Fluoreszenzmikroskopische Unter- 
suchugen verholzten Zellwanden. 
study lignified cell walls 

uorescene microscopy.} Repr. from 
Mikrochemie, Wien 36/37, 1951 

study was made determine 
whether the primary blue fluorescence 
the lignified cell wall could used 
test reaction for lignification. 
was found, however, that the blue 
fluorescene could made disappear 
exhaustive extraction with hot 
water and also treatment with 
weak oxidizing agent, though the lig- 
nin content the membrance was 
little changed. probable that the 
blue fluorescence conditioned the 
water-soluble lignins present. [Forestry 
Abstracts, 14, No. 


Paclt, Kernbildung der Buche 
(Fagus silvatica L.) [Heartwood for- 
mation Beech.} Phytopath. 
(3), 1953 (255-9). refs. [G.} 
{Institut Bratis- 
lava.} 


author discusses literatures 


heartwood formation Beech and 


restates his theory that conditions for 
its formation are 
tion air through two wound centres, 
one the branches and the other 
near the root system. The progress 
heartwood formation follows: 
original impulse (generally non-spe- 
cific: lack light the stand, frost, 
mechanical specific impulse, 
wounding; localization—crown and 
root; abnormal diffusion air through 
the stem, necrosis wound; and for- 
mation tyloses and oxidation 
tannin complexes the defence 
mechanism the tree. Photographs 
are given showing the presence false 
heartwood Beech roots. Forestry 
Abstracts, 14, No. 4.} 


Limaye, Standard terminol- 
ogy for describing timbers. Indian 
For. (2), 1953 (77-86). 

Taking Teak the standard, the 
physical and mechanical properties 
some 100 other Indian timbers are 
compared with index figures al- 
ready published [cf. For. 
(No. The species considered 
are classified according their weight, 
strength beams, hardness, impact 
resistance, and stability. Five species 
are described example the use 
the proposed terminology: 
‘Cedrus deodara moderately heavy 
(35), moderately strong (80), mod- 
hard (70), steady (85) and 


straight-grained timber’. Forestry Ab- 
stracts, 14, No. 

Kenworthy, and Burnam, 
The absorption coefficients 
Fir plywood panels. 
Acoustical Society America, Lan- 
caster, Pa. (5), 1951 
ref. P.O. 

splayed, and cylindrical panel 
blies made from 3-ply wood 
have been measured the 
tion-chamber method under 
conditions. All panels have greater 
sorption the lower frequencies 
and 256) than higher 
The effective absorption each 
kapok felt combination with it, 
mounted the wall behind the 
type panel has desirable 
istics under certain conditions. 
absorption all types indicates 
such panels are important 
materials the lower frequency 
Authors’ Summary. 
stracts, 14, No. 


ture content wood exposed 
indoor conditions. Timber 
(7), 1953 (21-3, 34, 36). 

Seasoned samples from softwood 
and hardwood species, after stor. 
moisture equilibrium indoors, 
placed positions known have ‘he 
lowest relative humidity winter and 
the highest summer the 
Products Laboratory, Ottawa, 
weighed weekly intervals ove: 
years. The highest, lowest and 
monthly average moisture contcnt, 
and equilibrium m.c. species, 
shown graphs. With the 
Basswood, which gave lower 
values than the other species, there was 
little difference 
species and between hardwoods 
softwoods; Sugar Maple and 
Spruce showed the greatest 
variation m.c. (5°8 and 
spectively) and Basswood and 
Pine the least and 
mer ranged from 10°2% ‘or 
Birch and for Basswood, 
winter m.c. from for 
Fir and Red Pine for 
and for Basswood. The 
Basswood was 7°3% and 
recommended for wood for 
indoor use heated buildings. 
lated figures are given showing 
maximum seasonal variations 
the species studied, tange: 
shrinkage when drying from 
oven-dry, and their calculated 
dimension during maximum 
tion m.c. [Forestry Abstracts, 
No. 
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Schwartz, Beitrage zur Kennt- 
nis des Holzes als Werkstoff, Un- 
tersuchungen uber die Beeinflussung 
de: Quellung des Holzes durch Im- 


{Contributions 
The effects impreg- 
nation the swelling wood.} 
Bot. (5), 1952 (228-39). 


sections Birch, Beech, Ga- 
and Spruce were tested for 
with various chemical com- 
Swelling increased after treat- 
with LiCl and solutions 
was reduced CaCl, and Ca- 
Simple phenol derivatives 
varying effect swelling, but 
introduction alkyl residues 
increases the inhibition swell- 
ing. Rinsing water after treatment 
with phenyl salicylate, guaiacol, xyle- 
cinnamic acid and phenol carbox- 
acid shows that the inhibition 
swelling reduced washing, but 
not When pressure was ap- 
plicd during impregnation with tan- 
nin, phenol, cresol, guaiacol, xylenol, 
thymol, trichlorophenol and other com- 
pounds, the protective effect was in- 
creased. Best results this kind were 
obtained with m-xylenol, menthol, 
guaiacol, thymol, 
phenol, trichlorophenol, 
Tests with sections from which 
lignin, and (6) cellulose had been 
removed showed that both the cellu- 
lose and the lignin are involved the 
swelling process. [Forestry Abstracts, 
No. 


Meredith, Mechan- 
ical properties wood and paper. 
North-Holland Publishing Company, 
Amsterdam. 1953. pp. 298 dgm. 


The work consists two parts: 
The mechanical properties wood 
and their relation water, 
Barkas, with one chapter 
contains 
(historical, the theory and measure- 
ment elasticity wood, gels and 
stresses, anatomical and molec- 
wood, the model cell, 
and chapters on: elastic 
and plastic properties: hygroscopicity, 
and shrinking; osmotic pres- 
and swelling stresses; 
and sorption hysteresis. 
mechanical properties paper, 
Rance. [Forestry Abstracts, 
14, No. 


FPRS 


Wood Chemistry 


Schubert, 
A., Stevens, de, Bier, M., and 
Nord, Investigations lignin 
and lignification. XIII. Electropho- 
resis native and enzymatically lib- 
erated lignins. Amer. chem. Soc. 
(8), 1953 (1869-73). Many refs. 
O.R.S. 


For. Abstr. (Nos. 659- 
60).} 

The native lignins Oak and 
White Scots Pine were 
trophoretically various stages 
purification, and the dependence 
their electrophoretic mobility 
and ionic strength was determined. 
With purified Oak lignin symmetri- 
cal boundary characteristic elec- 
trophoretically homogeneous com- 
pound was observed, while the Scots 
Pine lignin presented patterns char- 
acteristic multicomponent system. 
Patterns identical with those for na- 
tive lignin were obtained from enzy- 
matically-liberated lignin Scots Pine. 
Maple and cork lignins gave patterns 
characteristic homogeneous com- 
pound, and bagasse native lignin 
showed only slight inhomogeneity. 
Abstracts, 14, No. 


Kratzl, K., and Tschamler, 
Ultrarotspektren von Holz und unlos- 
lichen Ligninen. [Infra-red spectra 
Monatshefte fir Chemie, Wien 
(3), 1952 (786-91). refs. [G.g.] 
D.S.LR. 

The infra-red spectra different in- 
soluble and soluble lignins, dry 
residue aqueous wood extract, 
and Spruce wood, show absorption 
bands and characteristic 
the C—C frequencies aromat- 
compound. The infra-red spectrum 
Spruce wood very similar that 
6-tritylcellulose between 6°2 and 
but differs much from that 


methylcellulose. [Forestry Abstracts, 
14, No. 


Zenczak, Extraction lignin 
from wood with triethylene glycol. 
Northw. Sci. (4), 1952 (145-51). 
refs. 

Wood chips, bark, sawdust 
triethyleneglycol containing 
catalyst (metal chloride, dry 
aqueous HCl), 
lignin precipitated with water from 
the filtrate, and then purified re- 
peated precipitation from dioxane 
This lignin soluble 
many polar organic solvents, 
solutions NaOH and 
Its methoxyl content When 
heated 
tion. [Forestry Abstracts, 14, No. 


Grohn, Utersuchungen uber 
des Fichtenholzes. Ubersicht uber 
den Stand der Forschung. II. Experi- 
menteller Teil. [Investigations the 
cellulose/lignin complex Spruce- 
wood. Review present position 
research. II. Experimental part.} 
Chemische Technik, Berlin 
1951 (240-4; 299-302). 
{G.g.} 


The general survey (Part in- 


cludes, special section, account 
work done the U.S.S.R. The au- 
thor’s own experiments 
ducted Swedish Spruce sawdust, 
comparative tests being carried out 
sulphite cellulose and Pine sawdust. 
The main results were: (1) intense 
dry grinding Spruce sawdust alters 
its solubility lower alcohols, dilute 
acids and bases, and NH, oxalate 
solution; (2) 60% the lig- 
nin content the mechanically treated 
Spruce sawdust dissolves N/20 
NaOH room temperature, with 
simultaneous lowering the OCH, 
content; (3) the uronic-acid content 
Spruce sawdust and sulphite cellu- 
lose increases during the dry mechan- 
ical treatment; and (4) extraction with 
N/20 NaOH room temperature dis- 
solves from normal Spruce sawdust 
small portion, but from the mechan- 
ically treated sawdust more than half 
the uronic acids. [Forestry Ab- 
stracts, 14, No. 


Gran, Determination alk- 
the determination methoxyl 
carbohydrate-containing 
{wood pulp, wood cellulose prepara- 
tions and wood flour.} Svensk Papp- 
(5), 1953 (179-80.) refs. 
P.R. [Forestry Abstracts, 14, No. 


Pigman, W., Anderson, E., Fis- 
cher, R., Buchanan, A., and 
Browning, Coior precursors 
Spruce- and Western Hemlock- 
woods and inner barks. Tappi 
(1), 953 (4-12). refs. 


Inner bark of. Picea mariana and 
wood heterophylla contain 
materials which develop red 
when treated with mineral acids, pref- 
erably the presence alcohols. 
These substances appear leuco- 
anthocyanins. Descriptions are given 
systematic investigation con- 
ditions affecting the tests, and two 
semiquantitative methods for the de- 
termination these substances. The 
leucoanthocyanins are found 
inner bark and cambium but not 
the wood mariana. Related mate- 
rials both water-soluble and water- 
insoluble forms are found all frac- 
tions the wood, inner bark, and 
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cambium heterophylla. The com- 
position the leucoanthocyanin from 
the inner bark mariana has been 
studied, appears have the for- 
mula 
[Forestry Abstracts, 14, No. 


Veneers and Plywood 


Miller, preliminary inves- 
tigation veneer cutting properties 
Aspen Poplar. Mimeo. For. Prod. 
Lab., Can. No. O-167, 1952. pp. 


tests small shipment logs 
Populus tremuloides optimum lathe 
settings (knife angle 90° 30’ and 90° 
0’, horizontal opening pressure bar. 
0.058 and 0.115 in. 
opening 0.016 and 0.032 in. for 
and respectively) were deter- 
mined. tests representative 
bolts yields 70% the log volume 
were obtained, 49% grade 21% 
grade and 30% grade The veneers 
dried and glued satisfactorily. 
try Abstracts, 14, No. 


stiff laminated sheet material. 
Patent No. 684,086, Dec. 10, 1952. 
pp. P.R. 


sheet material comprising sand- 
wich having core between two outer 
layers fibrous material, the core com- 
prising sheet strip (preferably 
light-weight) wood cut with the grain 
the direction the thickness the 
sheet strip and substantially per- 
pendicular its face, the outer layers 
being bonded the faces the sheet 
strip adhesive that the grain 
the wood extends substantially per- 
pendicular the outer layers. 
estry Abstracts, 14, No. 


Cures for two veneering head- 
aches: Cracking, Surface check- 
ing. The Furnishing orld, Vol. 36, 
No. 642, May 1953, 65. 


The one simple effective remedy for 
cracking—to lay the decorative veneer 
with the grain perpendicular the 
grain the surface veneer the 
panel—is often impracticable. Veneers 
laid this way will resist cracking 
even when exposed extreme varia- 
tions moisture content. the veneer 
has laid parallel sometimes 
possible incorporate padding ve- 
neer laid perpendicularly between sur- 
face and decorative veneers. both 
these precautions are impossible the 
initial moisture content 
conditions must particularly care- 
fully controlled. general, panels 
from hot press are more liable 
crack than those veneered cold. The 
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moisture content the veneer in- 
significant, but the initial moisture con- 
tent the plywood should very 
low. Surface checks 
els after finishing may occur because 
the veneer has been cut with blunt 
tool because poor quality varnish 
was used. Best results are obtained 
the tight face the decorative vencer, 
rather than the loose face, exposed. 
{Tech. Bul. F.D.C., No. 


Pathology 


Lohwag, Fauletypen des 
Holzes. [Types wood decay.} 
Holz Roh- Werkstoff (2), 1953 


The generally accepted subdivision 
into stain, white-rot, and brown-rot 
fungi can serve basis for the 
classification 
fungi. doubtful cases differentia- 
tion between the 
sive’, predominantly 
ing) and 
cellulose-destroying) fungi 
fungal attack are described. External 
similarities ‘red strip’ (Stereum san- 
guinolentum), red rot (Fomes anno- 
sus) and the initial stage Lenzites 
rot are stressed. addition the 
three main types fungal attack, the 
author mentions the 
No. 


Pearl, method for the 
estimation decay Douglas-Fir 
wood chips. Tappi (3), 1953 
(133-6). refs. 

Presents method for the estima- 
tion the amount and type decay 
(‘white-pocket’ rot, ‘brown’ rot, and 
Douglas Fir wood chips. 
Including the time necessary for dry- 
ing the sample, hours are re- 
quired carry out the test; said 
determine the relative amounts 
the predominant type decay within 
limits The method based 
the colours (1) the filtrate from 
boiling-ethanal extraction the 
ground sample, (2) the solution after 
boiling the ground sample water for 
given time min.), and (3) the 
boiling-water extract after treatment 
with small amount caustic alkali. 
{Forestry Abstracts, 14, No. 


Preservation 


Keino, [The effect copper 
salts the mycelial growth 
wood-destroying fungi. The de- 
struction wood impregnated with 
copper salts Poria vaporario and 
Trametes sanguinea. III. Retention 
the toxicity copper salts against 


Poria vaporaria.} For. Exp. 
Meguro, Tokyo No. 54, 1952 (1-44). 

For. Abstr. (No. 
Samples Pinus densiflora were 
impregnated with ammoniacal 
2.5, 5.0 and 10% concentration, and 
vaporaria 26° for 100, 200 ind 
300 days. The samples were 
immediately after impregnation, 
ing the drying after 
the fibre-saturation point, and 
decay, determine changes the 
composition the cupricamino 
plex the wood. After 
decay, the pieces were tested for 
weight and compressive 
The following results were 
dried for hr. 105° lost 
and water become 
(2) When was 
water for days room temp 
give 
amounts which were found 
trol samples impregnated with 
wood components were chemically 
perceptible amounts oxalic acid 
found. result, the 
strength control samples, 
quite sound, decreased and the 
extracts increased. Graphs showing ‘he 
relationship the treating 
tion alkali extract and the de- 
are almost identical shape. (4) De- 
was accelerated with all solutions 
low 10%, while with 
was accelerated with the 0.6% solu- 
tion only, and did not occur with solu- 
tions over 2.5%. (5) Acceleration 
fungus decay with 
low 1.2% appeared caused 
out. (6) Acceleration decay 
vaporaria 2.5- and 5-% 
treatments may caused the 
lowing: (a) ons 
constituents 
absorption the component 
lignin liberated the fungus, ‘ol- 
lowed reaction with oxalic acid 
liberated the fungus give 
stance temporarily named the 
thor ‘lignin-copper-oxalic acid’ 
cold N-H,SO, solution; and 
the combined action fungal 
theory confirmed the steady 
crease cellulose consumption, 
cially during the later stage the 
day test, the accumulation 
lignin component and the 
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300 days. (III) tests with 
arsenite and arsenate: (1) Growth 
vaporaria was inhibited 0.2% 
the arsenate and 0.1% with 
th. arsenite and also with arsenite, 
the Petri-dish method. (2) The 


aying action the fungus was in- 


1.0% arsenate and 
the test-block method. From 
14, No. 


Sawing 


Andrews, W., and Bell, 
sawmill research: re- 
port No. (Specific gravity 
depth cut, and bite tooth 
Prod. Lab., Can. No. 


Direct relationships were found be- 
tween sp. gr. (of species, range 0.38 
0.66), depth cut, and size bite 
(the distance each tooth advances 
the cut/revolution) respectively and 
the h.p. required. The effect both 
bite and sp. gr. appeared greater 
higher saw speeds. [Forestry Ab- 
stracts, 14, No. 


Lapin, Skorostnoe pilenie 
kruglopiljnyh stankah. [High-speed 
sawing with circular saws.} 
Prom. (1), 1951 (29-32). 


Presents preliminary results 
troducing high-speed sawing with cir- 
cular saws two Soviet mills, plus 
some theoretical considerations. Tabu- 
lates the maximum internal stresses 
occurring circular saw blades 
500-800 mm. diameter working 
usual speeds (peripheral speed rang- 
ing from ca. ca. m./sec.). 
Investigations blade vibration have 
shown that the frequency the natu- 
vibrations rotating circular 
sawblade bears the following relation- 
ship the centrifugal force effect: 
frequency natural vibrations 
rotating disk, the frequency for 
stationary disk, rev./sec. the 
disk, and coefficient depending 
upon the form vibrations and vary- 
ing, according experimental data, 
from 1.8 5.9. follows that high- 
speed work associated with higher 
frequency natural vibrations, thus 
the danger vibrations 
corresponding with any form reso- 
nance, has also been found that, 
order reduce disturbances causing 
tive increase the cutting speed. The 
magnitudes hammer- 
ing are tabulated for blades 
mm, diameter, and for speeds 
3000 rev./min. Two other 
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tables give the recommended cutting 
speeds and feeds for (1) two-saw edg- 
ers, (2) dockers, (3) re-saws, and (4) 
‘lath’ saw. [Forestry Abstracs, 14, 
No. 


Wood Machining 


Kollmann, Das Spannen von 
Gattersagenblattern, insbesondere 
mit hydraulischen Spannvorrichtun- 
gen. frame-saw 
blades, particular means 
hydraulic tensioning 
Holz Roh- Werkstoff 1953 
(156-61). refs. P.R. 


Theoretical considerations the 
tensioning blades frame-saw, 
the decrease tension due the heat- 
ing blades during operation, and 
description mechanical ten- 
sioning devices, are followed de- 
tailed illustrated description 
draulic tensioning appliance introduced 
into the German sawmilling industry 
about 1942 and manufactured sev- 
eral German firms. Abstracts, 
14, No. 


Pittman, B., Jr., and Johnson, 
Cost savings furniture man- 
ufacture accurate dimensional 
control. Bulletin, Department En- 
gineering Research, North Carolina 
State College, Raleigh, No. 53, 
P.R. 


Shows that desirable estab- 
lish dimensional tolerances 
ture manufacture and maintain them 
using gauges. This method di- 
mensional control should followed 
other systems scientific manage- 
ment, operating conjunction with 
the gauges. Presents two methods 
gauging: (1) individual gauges for 
length and width each part each 
piece, and (2) adjustable universal 
gauges with dial indicators. using 
gauges, saving ca. may 
effected direct cabinet-room labour. 
For the average furniture plant, sys- 
tem individual gauges would cost 
ca. $4600 per year; for adjustable 
gauges, the annual cost 5-year 
basis would not exceed $300. 
estry Abstracts, 14, No. 


Sherlock, The automatic 
spindle shapers: parts 1-2. Wood, 
Vol. 18, Nos. 1953, 


The range machines available for 
shaping and moulding large; these 
articles deal with the general principles 
design and operation automatic 
spindle shapers and their advantages 
over the router, and single and double 
spindle moulders. 


describing the general principles 
the automatic shaper, the author ex- 
plains how the design the individ- 
ual machines differs for particular 
kinds work, such shaping chair 
legs. ingenious mechanism 
corporated most the machines, 
which can set that the table 
slows when the cut particularly 
heavy and when difficult grain cor- 
ners are involved. The rotation the 
table can adjusted speeds 
about sec. per rev., that 
simple components can machined 
the uses this system are described. 
Cutter head speeds range from 7200 
10000 rpm. The advantages 
double headed machines are explained. 


automatic shaper with large rotating 
table; this essentially for the manu- 
facture long runs standard parts. 
Machines are also designed specially 
for short runs repeated intervals and 
for shaping small parts. Examples 
these machines described the second 
part include the small automatic 
shaper with rotating stations some- 
times known the automatic router, 
the small double rotating table type 
machine and the automatic jig feed 
spindle shaper. Bul. 
No. 17] 


Drawers 


Plastic drawer units modern 
wood furniture. pholstering U.S.A., 
Vol. 20, No. March 1953, pp. 
illus. 


Warren Furniture Manufacturing 
Co. U.S.A. are fitting moulded Bake- 
lite phenolic drawers into furniture 
made ash-blonde korina (afara), 
dark mahogany greyish limed oak. 
The drawers hold more than wooden 
ones the dimensions 
and are easy keep clean because they 
have cracks joints hold the 
dust. The drawers run easily and are 
not affected temperature humid- 
ity. 

There are illustrations contempo- 
rary furniture with drawers this type 
which have been designed show 
that wood and plastic are compatible. 
Bul. F.D.C., No. 17} 


Drawer side stabilization. National 
Lumber Manufacturers’ Association, 
April 1953, pp. illus. 


has been estimated that, most 
cases, drawers could prevented from 
sticking 20-30% the expansion 
the sides due increases humid- 
ity could prevented. 

With this mind four tests were 
carried out wood dipped for 
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sec. water-repellent compound, 
the same compound with wax 
added, high quality lacquer and 
phenolic base varnish, respectively. 
each case the results showed that 
the stability the wood 
increased. 


Treatment with one 
stances tested one way which the 
swelling drawer sides can re- 
duced. the same time closer atten- 
tion should given drawer fitting 
clearance tolerances, and centre guides 
should installed the bottom 
the drawers that they slide between 
strips glued the frame. 


many cases the problem has been 
solved the use timber with 
moisture content [Tech. 
Bul. F.D.C., No. 17} 


Glues and Gluing 


Thomson, Tropical tests for 
glues. Adhesives and Resins, Vol. 
No. May 1953, pp. 61-2. 


The Forest Products Research Labo- 
ratory have recently established test- 
ing station where the effect tropical 
climates glued assemblies and 
operations such gluing-up furniture 
can assessed. one room the tem- 
perature varies from 84° 77° and 
the humidity from 93% 75% 
simulate the wet season countries 
such India. another room the 
temperature rises gradually from 82° 
103° each day while the rela- 
tive humidity ranges from 40% 
20%. This intended resemble the 
dry season tropical countries. 
compare the effects these rooms 
with the effects the actual climate, 
experiments are now being carried out 
collaboration with the Tropical 
Testing Station Nigeria. third 
room arranged that can kept 
any constant pre-arranged set 
conditions. 

Glue manufacturers can arrange 
send samples products intended for 
export stored for few months 
any these rooms how they 
behave. Various types glues, rang- 
ing from synthetic resins caseins and 
animal glues, are present under test. 


Plath, Erich. Wood gluing. Wis- 
Germany, 1951, 200 pp., 
figs., refs. 12.50 (in Ger- 
man). 

This book contains survey the 
whole subject wood-gluing. About 
half devoted the adhesives 
themselves which are divided into five 
groups. These are bone and hide glues, 


20-A 


blood albumen glues, casein glues and 
two sections synthetic resin glues. 
The nature and properties each 
group are described together with the 
appropriate methods testing. 
clear, brief summary concludes each 
section. The synthetic resins that are 
described include melamine-formalde- 
hyde well the more familiar 
phenol- and Adhe- 
sives based poly-urethane, resorci- 
nol formaldehyde and dicyandiamide 
formaldehyde are more briefly men- 
tioned. 


The section devoted particular 
glues preceded outline the 
chemical fundamentals 
necessary general understanding 
gluing processes. These are treated 
comprehensively and include 
explanation colloid chemistry, the 
setting process and the sources the 
strength the finished joint. Theo- 
retical matters are not however stressed 
the expense practical ones and 
the book written essentially sum- 
marize the practical aspects wood- 
gluing. 

One section devoted testing 
methods and this describes not only 
the standard methods joint testing 
but measurement viscosity, acidity, 
solids content and strength. The last 
section devoted special topics such 
the methods accelerating the set- 
ting adhesives heat and special 
forms adhesive such 
film glues. glossary gluing terms 
provided. [Tech. Bul. F.D.C., 
No. 17} 


English Research 


Forest Products Research 1952. 
Stationery Office, London, 1953, 


Experiments were started the For- 
est Products Research Laboratory last 
year obtain information factors 
which affect the shrinkage wood 
during drying. Results far have con- 
firmed the general finding that green 
beech dried high temperatures 
shrinks and distorts more 
dried beech. 


the woodworking section study 
the action saw teeth has provided 
information from which has been 
possible formulate theory cut- 
ting. During this study observation 
the behaviour the wood fibres the 
cutting edge provided explanation 
the characteristic change shape 
the edge blunting occurs. Inves- 
tigations circular saws have in- 
cluded comparative tests the per- 
formance standard, treated and 
Stellite-tipped inserted Com- 


pared with the standard teeth the per- 
formance the Stellite-tipped teeth 
was considerably better than tests 
carried out Colonial sawmill, 
which indicates that the benefit derived 
from tipping the teeth depends 
upon the care taken 
and use the saw. Other sawing 
have included measurements power 
demand narrow bandsaws 
ent feed speeds and tooth pitches, ind 
the trial carbide circular saw 
cially designed for cutting 
bonded chipboards. report de. 
with investigations spring-set cir- 
cular plate saws has 
Information has been given 
depth cut, hook, number cth 
and density timber cut. 
attention was paid saws 
paratively few teeth; appears 
optimum number teeth 
the particular application the 


was started, establish 
the power demand, feed 
quality finish and cutter wear 
cutting conditions for different tim! 
Extensive tests have also been car ied 
out cutting along the grain 
ferent depths cut and 
angles 

Various timbers have been 
determine the power requirements 
boring flat-sawn and quarter-sawn 
terial, the suitability 
types boring bit for different spe- 
cies and the effect blunting 
power and quality finish. 
inary study the cutting action 
boring has been made with the aid 
high speed photography. 

Stacks oak treated May 151 
with DDT emulsion water 
chloride spray and then exposed at- 
tack Lyctus brunneus have in- 
vestigated. The results confirm 
ous indications that this type trcat- 
parts the stack furthest 
point application. 


Investigations the value ‘he 
hyde adhesives for the prevention 
Lyctus attack plywood have 
nical grade DDT will prevent 
attack two months after 
ture; the full period protection 
forded has not yet been determin 

General biological work 
bium punctatum has included 
gations the conditions tin 
suitable for larval development 
the toxicity hydrocyanic acid 
eggs and larvae. [Tech. Bul. F.D 
Vo. No. 17] 
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Following are abstracts 
some the papers that will 
presented the 8th Annual 
Meeting Grand Rapids, 


Bow and Crook 
Yellow Pine Dimension 
Chemicals. King, Act- 
ing Forest Products Department, 
Forest Service, Lufkin, Texas. 
was made find practical 
alleviate bowing and crook- 
ing southern yellow pine dimension, 
lamination. Nine commer- 
cial compounds and two wa- 
ter proof papers were utilized the 
expcriment involving 6400 pieces 
grade, southern yellow pine 
eight feet long. analysis was 
also made eight characteristics 
studs describing tree growth and 
manufacturing practices. The results 
show that producers southern pine 
dimension should sort their logs and 
alter sawing practices the largest 
extent economically feasible. This ac- 
tion would required preliminary 
the use chemical compounds for 
stabilizing purposes. 


The Modern Superheated-Steam 
Kiln. Mathewson, Forest Prod- 
ucts Laboratory, Madison, Wis. Paper 
will include brief history super- 
kilns and describe the 
construction and operation these 
kilns. German, Australian, and Cana- 
dian investigators have reported 
marked reductions the time and heat 
energy required dry air-seasoned 
Some the results thus 
obtained will submitted. 


Evaluation Glues and Glued 
Products. Richard Blomquist, 
Forest Products Laboratory, Madison, 
Wis. Both the initial quality glue 
joint and its durability under expected 
service conditions are important con- 
siderations the selection wood- 
working glue. Factors that influence 
the deterioration glued joints 
wood include mechanical stresses 
result dimensional changes the 
wood, moisture, heat, and microorgan- 
isms. Presently available methods for 
evaluating the durability glued 
joints include long-term exposures 
controlled-laboratory conditions and 
actual service tests, and ac- 
celerated durability tests. The advan- 
tages and limitations each these 
reviewed with typical ex- 
The need for further coordi- 
service testing and development 
more reliable accelerated durability 
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test methods for glues and glued prod- 
ucts offers challenge the Society 
and its members. 


Factors Considered Force 
Drying Wood Finishes. 
Brown, Company, 
Chicago, Illinois. This paper discusses 
some the formulation requirements 
the various wood finishing materials 
that are force dried. also points 
out the need for thorough considera- 
tion all factors involved the fin- 
ishing materials, the wood article be- 
ing finished and subsequent production 
methods employed before instal- 
lation force drying equipment. 


Testing Finishing Materials 
For Woodwork. Donald Lubeck, 
The Singer Mfg. Co., South Bend, 
Ind. The testing finishing materials 
for use woodwork must rely 
ardized methods. The final evaluation 
any material necessity com- 
bination the operators’ opinions and 
the results obtained with standardized 
equipment. 

The testing finishing materials, 
used Singer cabinetwork, con- 
ducted chemists and engineers fa- 
miliar with the relationship existing 
between laboratory analysis 
duction application. The paper, 
ing Finishing Materials for Wood- 
summary the tests con- 
ducted South Bend. 


Survey Grades the Hard- 
wood Plywood Industry. John 
Butler, Laboratory and Inspection Serv- 
ice, Hardwood Plywood Institute, Chi- 
cago, Ill. This paper discusses the re- 
sults survey determine the 
points difference between grading 
practices the Plywood 
Industry and grade requirements set 
forth the Hardwood Plywood Com- 
mercial Standard During the 
course this investigation panels 
deemed under-grade their 
failure strictly comply with com- 
mercial standards were classified into 
one twenty defect categories indica- 
tive the reason for the rejection. 
analysis these categories reveals the 
need for more realistic grade descrip- 
tions and also suggests certain cate- 
gories being worthy increased 
vigilance the part quality control 
personnel. 


Translating Quality Control Facts 
into Action. Price, The Singer 
Mfg. Co., South Bend, Ind. Although 
technical considerations are princi- 
pal importance statistical quality 
control program, two other factors that 


contribute the success are; 
(1) organizational set-up that defi- 
nitely recognizes quality control 
top level function and (2) the devel- 
opment system that dissemi- 
nates the collected information both 
promptly and accurately all inter- 
ested parties. This paper describes 
some the organizational problems 
and gives examples illustrating ways 
and means which quality control 
facts are translated into action. 


Cushioning Furniture Prevent 
Kellicut, Forest Products Laboratory, 
Madison, Wis. The application 
berboard and cushioning materials 
packaging furniture are discussed. 
Included the paper are illustrations 
actual methods currently being used 
Southeastern United States. 


Extruded Composition Board. 
John Crafton, Chipcraft Co., Mor- 
ristown, Tenn. Paper will present 
general cost outline, and review equip- 
ment, raw material, chemicals, labor, 
and other factors pertaining the 
manufacture extruded wood particle 
board. Additional points covered 
include Quality Control, Flexibility 
the extrusion process, Numerous appli- 
cations where chipcore not substi- 
tute material. Actual 
ords will given, and minute 
movie will show the ex- 
trusion system operation. 


Vapor Drying Some Western 
Woods. Cantrell, Taylor-Col- 
quitt Co., Spartanburg, Using 
the Vapor Drying Process, such species 
Douglas-fir, ponderosa pine, white 
fir, western hemlock, Pacific madrone 
and California black oak have been 
seasoned laboratory and pilot 
plant scale. This paper presents data 
and results obtained this 
mental work. 


Steam Consumption the Kiln 
Drying Western Softwoods. 
Virgil Davis, The Booth-Kelly 
Lumber Co., Springfield, Ore. This 
study data collected from the dry- 
ing million feet Douglas Fir 
and Western Hemlock. The equipment 
mons cross circulation interal fan kilns 
all single track 103 feet long. The 
steam measured the Booth Kelly 
Lumber Company Bristol mechan- 
ical flow meter. This the restricted 
flow type. 

This study includes total footage 
dried, Total pounds water evapo- 
rated, pounds steam consumed per 
pound water evaporated, and 
pounds steam consumed per thou- 
sand board feet dried. 
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ALABAMA 
Smith Lumber Co., Chapman 


ARKANSAS 
Bradley Lumber Co. Arkansas, Warren 
The Crossett Co., Crossett 
Dierks Lumber Coal Co., Mountain Pine 
Southern Lumber Co., Warren 


CALIFORNIA 

California Redwood Association, San Francisco 

Carr Co., Sacramento 

Crane Mills, Corning 

Ivory Pine Co., Dinuba 

National Wood Treating Corp., Oroville 

Scott Lumber Co., Inc., Burney 

Tarter, Webster Johnson, Stockton 

Winton Lumber Co., Martell 

Wood Lumber Co., San Francisco 
GEORGIA 

Southern Wood Preserving Co., 
IDAHO 

Potlatch Forests, Inc., Lewiston 
ILLINOIS 

Electric, Illinois Cabinet Plant, Rock- 

Greenlee Tool Co., Rockford 


COMPANY SUPPORTING MEMBERS 


Edward Hines Lumber Co., Chicago 
Illinois Interior Finish Co., Chicago 
Johnson Carlson, Chicago 
Masonite Corp., Chicago 
Mattison Machine Works, Rockford 
Pressed Steel Car Co., Inc., Chicago 
Sherwin-Williams Co., Chicago 
Steger Furniture Mfg. Co., Steger 
Wood Wood Products, Chicago 
INDIANA 
The Dunbar Furniture Mfg. Co., Berne 
National Homes Corp., Lafayette 
The Wood-Worker & Veneers and Plywood, 
Indianapolis 
IOWA 
Curtis Co. Inc., Clinton 
LOUISIANA 
Hodges Industries, Inc., Shreveport 
Louisiana Long Leaf Lumber Co., Fisher 
MARYLAND 
National Store Fixture Co., Inc., Odenton 
MASSACHUSETTS 
Draper Corp., Hopedale 
Heywood-Wakefield Co., Gardner 
Spalding Bros., Inc., Chicopee 


Resilient Roll, Ball Bearing Glue Spreader 


The No. 22D Ball Bearing, Resilient Roll Spreader for resins, casein, 
and other cold glues unmatched speed, economy, accuracy, clean- 
liness and quality production. Gluing rolls are deeply covered with 
fine synthetic rubber, and are specially grooved control the amount 
resins deposited and conform irregularities the veneer. 
Accurate, heavy duty ball bearings are sealed keep lubricants in, 
and dirt and Doctor rolls are heavily coated with highly 
polished, non-ferrous surface accurately control the glue spread 
and eliminate corrosion. Investigate the No. 22D 


for supplement Bulletin 


MICHIGAN 

Baker Furniture, Inc., Grand Rapids 

The Dow Chemical Co., Midland 

Everett Piano Co., South Haven 

The Lloyd Manufacturing Co., 
MINNESOTA 

Rilco Laminated Products, Inc., St. 

Wabash Screen Door Co., 
MISSOURI 

Monsanto Chemical Co., Louis 


NEVADA 
Vaughn Millwork Co., Reno 


NEW YORK 
American Defibrator, Inc., New York 
Borden Co., New York 
Peter Cooper Corps., Gowanda 
Oval Wood Dish Corp., Tupper Lake 
Reichhold Chemicals, Inc., White 
United States Plywood Corp., New 


NORTH CAROLINA 
The Champion Paper Fiber Corp., 
Deluxe Saw Tool Company, High 
OHIO 
The Baker Wood Preserving Co., 
The Baldwin Co., Cincinnati 
Buckeye Screen Weatherstrip Co., 
Coe Manufacturing Company, 
The Kirk Blum Mfg. Co., Cincinna: 
Moraine Box Company, Dayton 


OREGON 
Cascades Plywood Corporation, 
Evans Products Co., Coos Bay 
Neils Lumber Co., Portland 
Oregon Lumber Co., Baker 
Stimson Lumber Co., Forest Grove 
West Coast Lumberman’s Assn., 


PENNSYLVANIA 
Blaw-Knox Company, Pittsburgh 
Firth Sterling Steel Carbide Corp., 
Frick Company, Waynesboro 
Gunnison Homes, Inc., Harrisburg 
Koppers Company, Inc., Pittsburgh 
Perkins Glue Co., Lansdale 
Wood Metals Industries, Inc., Syn- 
der County 


SOUTH CAROLINA 
Lightsey Brothers, Miley 


TENNESSEE 
Bruce Co., Memphis 
Chapman Chemical Company, Memphi: 
Memphis Hardwood Flooring Co., Memphis 
Nickey Bros., Inc., Memphis 
Tenn. Products Chemical 
nooga 
TEXAS 
Wm. Cameron Co., Inc., Waco 
Kirby Lumber Corporation, Houston 


VERMONT 
Fyles Rice Co., Inc., Bethel 


WASHINGTON 
American Marietta Co., Seattle 
Deer Park Pine Industry, Inc., Deer Park 
Douglas Fir Plywood Association, Tacoma 
Eatonville Lumber Co., Tacoma 
The Lumber Co., Longview 
Simpson Logging Co., Shelton 
Weyerhaeuser Timber Co., Tacoma 


WISCONSIN 
The Buckstaff Co., Oshkosh 
Harnischfeger Corp., Port Washingto 
Holt Hardwood Co., Oconto 
Marathon Corp., Rothschild 
Mosinee Paper Mills Co., Mosinee 
Murray Mfg. Co., Wausau 
Paine Lumber Co., Oshkosh 
Rhinelander Paper Co., Rhinelander 


ALASKA 
Ketchikan Spruce Mills, Ketchikan 


CANADA 

British Columbia Lbr. Mfrs. Assn., 

Canadian Forest Products Limited, New 
minster, 

Dominion Electrohome 
Kitchener, Ont. 

The Knight Mfg. Lbr. Co. Meaford, 
Ontario 

MacMillan Bloedel Limited, Vancouver, 

Nicholson Son, Ltd., Ont. 
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WEYERHAEUSER 


Annual Meeting Luncheon Speaker 
Leader Forest Resources Utilization 


Weyerhaeuser, Jr., president 
Weyerhaeuser Timber Company, Ta- 
coma, Washington, will the princi- 
pal speaker the official luncheon 
the Forest Products Research 
Eighth National Meeting held 
May and Grands Rapids, 
Michigan. 

Mr. Weyerhaeuser one the 
leaders the development sound, 
practices and promoting the fullest 
resources. 

recent significant indication 
this interest assuring renewable 
and totally useful resource has been 
Mr. announcement 
that Stanford Research Institute 
Alto, California, has 
tained conduct impartial and 
thorough study the future demand 
for American and Canadian forest 

the beginning the century 
and 
been vexed number seem- 


FPRS 


FEBRUARY, 1954 


ingly unanswerable questions. the 
population and economy the United 
States expanded, the per capita use 
lumber declined and the consumption 
pulp and paper 
rocketed. 


Mr. Weyerhaeuser said, firm 
has asked Stanford take long look 
the future demand for lumber, ply- 
wood, pulp and paper, wood fiber 
products, and other forest products. 
want know the trends con- 
struction and more about the compe- 
tition, both present 
tween various building materials 
that will have indication to- 
log 


“The study will further than 
merely considering the competition be- 
tween wood products and materials 
other industries. will attempt il- 
luminate the intra-industry competi- 
tiveness (for example, hardboards, 
plywood, softboards, sheathing lum- 
ber, fiberboard, containerboard, and 
wooden boxes. 


“Stanford will attempt predict 
how much the increasing fiber, 
and board requirements can met 
through better integration lumber, 
plywood, and operations, and 
industries better serving the small 
woodlot owner who currently 
much market for his 


After Stanford makes its complete 
report Weyerhaeuser, the firm in- 
tends publish the results. 


Mr. Weyerhaeuser has 
dent Weyerhaeuser Timber Com- 
pany since 1947 and was executive 
vice-president from 
1946. 


Weyerhaeuser Timber Company em- 
ploys more than 14,000 employees, has 
four pulp mills, plywood plant and 
eight sawmills centers Oregon and 
Washington with sustained timber 
crops from million acres tree 
farm lands. 


Number 


Competitive Picture Highlights 
Importance FPRS Annual Meeting 


generally conceded various 
authorities the forest products in- 
dustries that 1954 will continue 
another banner year for wood—but 
not without plenty stiff competi- 
tion, both from within the industry 
and industries. Home 
builders are generally optimistic, plan- 
ning maintain increase the near- 
record construction volume attained 
1953. New home production for 1953 
was estimated 1,100,000 units. The 
pre-fabricated housing 
pects more than double its 1953 
production. One firm alone anticipates 
increase from 12,738 units the 
year spanning 37,500 units 
the year Over-all national 
construction set new record 
with residential building alone 7%. 
Leo Bodine, Executive Vice Presi- 
dent the National Lumber Manufac- 
turers’ Association, predicts that lum- 
ber’s share the home building mar- 
ket will increase perhaps much 
10%. 

Wood household furniture also 
reached all-time high 1953. Ex- 
perts anticipate that 1954 will one 
the four best years furniture his- 
tory. One big contributing factor 
the soaring United States birth rate 
which bringing out boom school 
construction, school furniture and al- 
lied products. Commenting upof the 
business outlook, Frank Seidman, 
furniture industry financial spokesman, 
states: the furniture manufac- 
turer, 1954 sure year keen 
competition for the dollar, 
and competition from within the in- 
dustry for the furniture dollar.” 


And from the Lumber Survey Com- 
mittee the Secretary Commerce 
comes this report—that predictions 
generally favorable business conditions 
1954, along with forecasts sub- 
stantial volume construction, indi- 
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Volume 


cate good potential demand for 
lumber. 


However, along with all these 
optimistic reports, the outlook tem- 
pered recognizable and growing 
swing back into market, 
necessitating more aggressive market- 
ing techniques, streamlining opera- 
tions, obtain increased efficiency 
both manpower and materials, and 
continued development improved 
products precesses that will compete 
with materials competitive wood. 


*Carl Rishell, Director Re- 
search, National Lumber Manufac- 
turers’ Association, puts this way: 
“Highly competitive markets are giv- 
ing impetus lumber and wood prod- 
ucts research all industries dealing 
with forest products and their deriva- 
tives. The trend gaining momentum 
more and more manufacturers, pre- 
paring meet this competition, seek 
improvement their present products 
and development new 


What Does All Add To? 


President FPRS, Robert 
Pauley, emphasizes his editorial 
this issue, the FPRS 8th Annual Meet- 
ing Grand Rapids, Michigan, May 
cooperation with the 1954 
Woodworkers’ Industry 
vides every farsighted member the 


wood industry double-barrel oppor- 
tunity. First, will the scene 
obtain new and previously non- 
published technical information as- 
sist him the manufacture and sale 
his products; and, second, since the 
last war, there have been numerous im- 
portant improvements all types 
woodworking machinery. the man 
thinking terms cutting costs and 
producing improved products 
faster rate and meeting his com- 
want attend the FPRS Annual 
Meeting and the In- 
dustry Show. 


FPRS NOMINEES 
(Continued from page 7A) 


wood Association, Tacoma, Washing- 
ton succeed Fred Armbruster, the 
Dow Chemical Co., Seattle, Washing- 
ton for year term office. 


Northeast Regional Board Member 
—Frank Parrish, Heywood-Wake- 
field Co., Gardner, Mass. has been 
nominated succeed Burdette 
Wilkins, consultant, Ridgewood, 
for 3-year term office. Mr. Par- 
rish currently Chairman 
Northeast Section the FPRS. 

Other regional board members con- 


tinuing office 1955 are: South- 
east, Dr. Harrar, Duke Univer- 


sity, Durham, C.; North-Central, 
Dr. Hall, Forest Products Labo. 
ratory, Madison, Wis.; South-Central, 
Eason, Nickey Brothers. Inc, 
Memphis, Tenn.; and Southwest. 
Shreck, Union Lumber Co.; San 
cisco, Calif. 

Candidates for the 1955 
Nominating Committee which are 
son, University California, Be: 
Co., Canada, Montreal, 
Robert Fellows, Reichhold 
cals, Inc., Jacksonville, Fla.; Hat- 
field, Monsanto Chemical 
Louis, Missouri; George 
Washington State Institute 
nology, Pullman, Her- 
bert McKean, Timber -ring 
Co., Washington, C.; 
Stanley, Jr., Solar Sturges 
Pressed Steel Car Co., 
and Frederick Wangaard, 
versity, New Haven, Conn. 


Subject Matter Committees 
Key Part FPRS National 


Annual National Meeting 
Rapids, Michigan, the thirteen PRS 
Subject Matter Committees wil! play 
increasingly important role the 


For Better 


HOT PLATE PRESSES 
are Truly Custom Built 


Perfect plywood requires exacting 
control pressure and temperature 
and rigid frame section. These 
are basic WILLIAMS-WHITE Hot 


Plate Presses. 


See our representative nearest you 
write direct for full informa- 
tion. obligation your part, 
course. 


Representatives: 


ALLIED NORTHWEST MACHINE TOOL CORP. 
Portland, Oregon 


WILLIAMS—WHITE CO., Chicago Office 
Maynard, Manager 
West Jackson Boulevard 
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technical information 
specific areas wood technology. 


Subject Matter Committees 
into the following divi- 
sions. and each will have separate 
comm ‘tee meeting over-and-above the 


eight sessions scheduled dur- 
ing formal program. The commit- 
tees, aded General Subject Matter 
Com: Chairman and FPRS Vice- 
Moss Christian, Chicago 
Mill Lumber Co., include: Wood 


Wabash Screen Door Co.; 
Woo. Preservation, Darwin, 
Valley Authority; Wood 
Laboratory; Logging and 


Packaging, Stivers, Pack- 
age Laboratory; Wood Com- 
State Institute Tech- 
nology; Forest Products Education, 
Wellwood, University Brit- 
Columbia; Glues Gluing, Alan 
Marra, University Michigan; 
Wood Finishing, Clatworthy, 
Radio Corporation America; Qual- 
ity Control, Latimer, Nickey Broth- 
ers, Inc.; Chemical Utilization, 
Sproull, Herty Foundation; Veneer 
Products Laboratory, and Dr. 


Bethel, North Carolina State College; 
and Marketing, P.H.W. Creden, Ed- 
ward Hines Lumber Co. 


The Subject Matter Committees 
were formed: (1) give persons with 
interests these specific fields op- 
portunity interchange information 
and discuss specialized problems 
through the medium FPRS publica- 
tions and meetings; (2) review past 
accomplishments and plan future ac- 
tivities the particular field inter- 
est (this done the annual meeting 
held conjunction with the FPRS an- 
nual National Meeting); (3) pre- 
pare and present annual reports part 
the proceedings the annual 
FPRS meeting. These reports record 
and evaluate pertinent information 
significance the subject matter field 
interest the forest products in- 
dustries. The initial report each 
Subject Matter Committee com- 
prehensive statement defining and re- 
cording the status research and de- 
velopment activities the subject mat- 
ter field; (4) pioneer and develop 
specific material and engage activi- 
ties within the scope the subject 
matter field; and (5) work with the 
annual FPRS Meeting Program Chair- 
man planning and developing the 
technical session program scheduled 
the FPRS Executive Board. 


All interested persons are invited 
attend FPRS Subject Matter Commit- 
tee meetings and enter into discussion. 


Five Plants Toured the 
Eighth National Meeting 

the Forest Products Research 
Society, May and 


Registrants the Eighth National 
Meeting the Forest Products Re- 
search Society May and will 
have their choice visiting any and 
all five interesting, leading wood 
industry manufactures Grand Rap- 
ids, Michigan, during the plant tours 
scheduled Wednesday morning and 
afternoon, May 

(1) Registrants will have the op- 
portunity view the step-by-step op- 
erations the modern manufacture 
some the very highest quality furni- 
ture produced America. Modern, 
kilns, imaginative (modified 
kiln schodules, and practical moisture 
control measures within the plant 
John Widdicomb Company have ena- 
bled the firm meet the demand for 
large production without the sacrifice 
quality, according company 

John Widdicomb Co. today one 
the largest producers fine house- 
hold furniture the Grand Rapids 
area. Long known for its superb cabi- 


WOOD PRESERVATIVES 


DECAY! 


for every purpose 


SALES AGENTS 
MONSANTO CHEMICAL 
STAIN! SANTOPHEN (Pentachlorophenol) 


WYANDOTTE CHEMICAL CO. 
NOXTANE (Sap Stain) 


TERMITES! 
EFURD MACHINE WELDING CO. 


HURRICANE 
Peelers, Framers, Trams, etc. 


MOISTURE! 
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Saw Benches 
simplify the handling 
large panels 


models large capacity 


This Saw Bench permits operator rip, cross- 
cut, miter dado stock large dimensions any angle 
square while the work remains flat the table. 
The No. 88-DX (above) rips stock thick, and 
3-inch stock wide 42” the rolling 
table. will crosscut stock 48” long and thick. 
fitted with the most complete and accurate set 
graduated gauges. Also made five models even 
greater capacity. Write for full details. 


OLIVER MACHINERY COMPANY 
Founded 1890 


How 


make profit farm woodlot 


This practical book brings you complete 
step-by-step instructions all phases 
planting, thinning, pruning, cutting, and 
marketing farm wood crops. Here are sim- 
ple, specific forestry practices that are easy 
understand and apply—practices that 
are economical with the small woodlot. You 
can take this book, apply the knowledge 
it, and look forward profit after rea- 
sonable period 


Just 


DEVELOPING FARM WOODLANDS 


John Frederick Preston 


Formerly Forest Inspector, Forest Service 


386 pages, 158 illustrations, tables, $4.50, 
FPRS members, $4.05. 


CONTENTS 
Growing wood farm crop 
Starting farm forest 
3 


Weeding and releasing young 
trees 


Thinning tree crops 


The woodlot owner will find 
this book simplified, practical 
way determine allowable 
per year—how many trees 
remove per unit area 


GRAND RAPIDS MICHIGAN 


Pruning tree cro 
Cutting the wood cro 

Marketing wood products 
Managing the 


arm woods for 
maple sap 


Managing farm woods for Christ- 


mas trees 


Managing farm woods for naval 


stores 


get sustained yield from 
forest property. 


Definite directions the use 
poison sprays eliminate dis- 
eases and insects are also included 
learn here how best 
protect your wood stand against 
local diseases and epidemics. 


MAIL ORDERS TO: 


Forest Products Research Society 


BOX 2010, UNIVERSITY STATION 
MADISON WISCONSIN 
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important books for use 
everyone interested 
forestry and forest products 


THE MECHANICAL 
PROPERTIES WOOD 


FREDERICK WANGAARD, Yale 
versity. This work complete source in! 
mation the mechanical properties wood 


contains comprehensive tables presenting 


mental strength and related properties for 
than 150 American woods, well 
recommended basic-stress and working-stress 
for structural species. 
derivation and application stress values 
given throughout. 1950. 377 pages. $7.50. 


FOREST PRODUCTS 


NELSON BROWN, formerly Syra: 
University. Discusses the harvesting, processi 


and marketing materials other than 
including the principal derivatives, extractives, 
incidental products the United States and 
recently developed uses—such 
rayon, wood sugars, plastic and clothing 
wood pulp, and comments upon the 
trend utilize many materials wasted until 


cently the book suggests many ways 


such wastes may turned into profitable 
Industry. 1950. 399 pages. $6.0 


TIMBER 
HANDBOOK 


“This first and foremost handbook for 


engineer concerned with the design 
structures, but contains also wealth infor 
tion the properties timber, grading 


tions, and standard terms, and the preserv. 
timber and maintenance timber 

will prove valuable addition 
library any engineer interested the de: 


re 


= 


—Constructional Review, 882 pages. 


Order your copies from: 


The Journal the Forest Products Research 
Box 2010, University Station, Madison 
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net and fine period reproduc- 
tions, French court and 
provin ial styles, the company re- 
cent has achieved recognition for 
its and contemporary furniture 
The American Seating Com- 
tremendous operation. With 
million square feet 
space and over two thousand 
ees, said the largest 


Many the innovations developed 
Seating Company have 
since become the standard school 

are also outstanding for prod- 
ucts for churches, theater 
stadium seating, transportation 
seating, and long list military 
products. 

(3) For those who wish view the 
production high-quality upholstered 
furniture, the Mueller Furniture Com- 
pany will prove extremely interesting. 


The Mueller Co. one the fine 
old companies producing quality fur- 
niture Grand Rapids. The third 
generation the Mueller family 
now very active the affairs the 
company. The company dates back 
1892. 

They are best known for their fine 
upholstered furniture, but also produce 
limited line occasional tables. 
Theirs excellent example the 
combination fine craftmanship with 
the latest developments wood 
technology. 

(4) Highly skilled production line 
and custom manufacture executive 
office furniture will shown the 
Stow-Davis Furniture Company. The 
company produces full line 
wooden office furniture 
trays board-room tables. The com- 
standard line runs through 
many style fields, but its outstanding 
work the custom field its pride. 

Stow-Davis Furniture Co. traces its 
founding back 1880, when was 
organized produce kitchen tables. 
Today employs 275 people. 

(5) Visitors going through the 
Grand Rapids Varnish Corporation 
plant will gain insight into the pro- 
duction industrial finishing mate- 
rials. The different types finishes, 
their production, requirements, compo- 
sition, materials, qualities, and service- 
ability will explained. 

Last year the company produced 
gallons finishing mate- 
tials. per cent 
this was wood finishes. 

Among the products which the 
Rapids Varnish 


finishes are used are: furni- 
JOURNAL FPRS 


major appliances such refrigerators, 
laundry equipment, and automotive 
and aircraft parts and assemblies. 


Bunyan Hour Sponsors— 
1954 FPRS National Meeting 


The Borden Company, New York, 
New York 

Buss Machine Works, Holland, Michi- 

The Coe Manufacturing Company, 
Painesville, Ohio 

Clark Equipment Company, Battle 
Creek, Michigan 

Cleworth Publishing Company, Indus- 
trial Woodworking, Greenwich, 
Connecticut 

Fay Egan Company, Cincin- 
nati, Ohio 

Fjellman Winther Company, Joliet, 
Illinois 

Greenlee Bros. Company, Rock- 
ford, Illinois 

Hitchcock Publishing Company, Wood 
Working Digest, Wheaton, Illinois 

Curt Joa, Inc., Sheboygan Falls, 
Wisconsin 

Kennametal, Inc., Latrobe, Pennsyl- 
vania 

Kirk Blum Manufacturing Com- 
pany, Cincinnati, Ohio 

Masonite Corporation, Chicago, 
nois 

Mattison Machine Works, Rockford, 

Mereen—Johnson Machine Company, 
Minneapolis, Minnesota 

Corporation, Lockport, 
New York 

Monsanto Chemical Company, St. 
Louis, Missouri 

National Casein Company, Chicago, 

Newman Machine Company, Inc., 
Greensboro, North Carolina 

Oliver Machinery Company, Grand 
Rapids, Michigan 

Onsrud Machine Works, Inc., Chi- 
cago, 

The Pacific Lumber Company, Scotia, 
California 

Perkins Glue Company, Lansdale, 
Pennsylvania 

Protection Products Manufacturing 
Co., Kalamazoo, Michigan 

Red Lion Cabinet Company, Red Lion, 
Pennsylvania 

Rockwell Manufacturing Company, 
Pittsburgh, Pennsylvania 

Rohm Haas Company, Philadelphia, 
Pennsylvania 

Root Company, York, Penn- 
sylvania 

Simonds Saw Steel Company, Fitch- 
burg, Massachusetts 

Southern Lumberman, Nashville, Ten- 
nessee 

The Tannewitz Works, Grand Rapids, 
Michigan 

Union Tool Corporation, Warsaw, 
Indiana 


Baxter Whitney Son, Inc., Win- 
chendon, Massachusetts 

Machine Company, 
Beloit, Wisconsin 

Moore Dry Kiln Company, Jackson- 
ville, Florida 

The Dow Chemical Company, Mid- 
land, Michigan 

The Williams Patent Crusher Pul- 
verizer Co., St. Louis, Missouri 

The Black Brothers Co., Inc., Men- 
dota, Illinois 

Nelsonite Chemical Products, Inc., 
Grand Rapids, Michigan 

The Bahnson Company, Winston— 
Salem, 

The James Donnolly Co. Ltd., To- 
ronto, Ontario, Canada 

Wolverine Finishes Corporation, 
Grand Rapids, Michigan 

Drake Corporation, St. Louis, Missouri 

Aries Fiberboard Corporation, New 
York, New York 


Assignment Philippines 


George Hunt, charter member 
FPRS and former director the 
Forest Products Laboratory, 
Madison, Wis., scheduled leave 
Madison about March for the Phil- 
ippine Islands where will serve 
for year Forestry Officer the 
Food and Agriculture Organization 
the United Nations. Mr. Hunt’s as- 
signment work with representa- 
tives the Philippine Bureau For- 
estry assist the establishment 
Philippine Forest Products Labora- 
tory near Manila. The laboratory 
building now under construction 
and some the equipment has been 
purchased. 


Preparatory studies and recom- 
mendations for the establishment 
the new laboratory were made Mr. 
Winslow Gooch. 


NORTHERN HARDWOOD 
VENEERS 


ROTARY CUT 


BIRCH—MAPLE—BASS- 


Random Dimensions Widths 
100” 


THE MAYES CO. 


INC. 


FLEISCHMANNS, Phone 161 
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Increased Membership Means 
Added Benefits from FPRS 


New benefits are the offing this 
year which mean increase the 
services the society extra cost 
you. additional FPRS Journal 
will published, making total 
six Journals 1954. The 1954 na- 
tional meeting promises the best- 
ever meeting. industry machinery 
show will held conjunction with 
the FPRS national meeting Grand 
Rapids, Michigan. Although 
dustry show not officially sponsored 
the FPRS, the sponsors, Sandy 
Stuart the John Widdicomb Com- 
pany and Bob Hiller American Cya- 
namid are both members the FPRS. 
Therefore, addition all the tech- 
nical sessions and events the FPRS 
national meeting, the attendees will 
also able see and enjoy the ma- 
chinery show which will feature newly 
engineered machines actually running 
and doing the various jobs they were 
designed perform. 


Two new subject 
have been recently formed which hold 
promise resulting more and bet- 
ter information the individual mem- 
bers. The committees are: Marketing, 
under the chairmanship Phil Creden 
Edward Hines Lumber Company; 
and Logging and Milling, chairman, 
Fred Simmons the Northeast Forest 
Experiment Station. Another commit- 
tee Veneers and Plywood has been 
temporarily set but this awaits con- 
firmation permanent status. 


These benefits are resulting from 
primarily one thing—an increase 
membership. stands reason that 
building the membership 
the society stronger position 
offer more and more value the 
individual member. You can help 
sending the names friends and 
business acquaintances whom you feel 
would benefit becoming members. 
you have sincere desire help 
build the society that can 
better service you, jot down some 
names today and send them the 
executive office right away. 


Book Reviews 


Drying Rates Thin Sections 
Wood High Temperatures.* 
phenomena involved the drying 
veneer compared with the drying 
lumber have never 


* Fleischer, Herbert O.: Drying rates of thin 
sections wood high temperatures. Bulle- 
tion No. 59, Yale School Forestry, New 


Haven, Conn. pp., plates, Price 
$1.50. 
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studied. This fundamental study 
drying rates thin sections wood 
high temperatures casts much light 
the drying mechanism involved 
the usual veneer drying processes. 

Wood sections thicknesses 
1/32-inch 1/4-inch were dried 
temperatures 350° under 
closely controlled conditions hu- 
midity and air circulation. 
1/4-inch thick, and some cases 
1/8-inch thick, drying rates were 
found comparable those for 
lumber, that are generally assumed 
controlled primarily the rate 
diffusion water through the wood. 
thinner sections the drying did not 
appear retarded the slow dif- 
fusion process, but proceeded rap- 
idly heat could supplied evap- 
orate water from the wood. 

Based considerations heat 
transfer, method expressing dry- 
ing rates simple mathematical terms 
was developed. The significance the 
various factors affecting drying rates 
was established. Some observations are 
included the drying defects that 
may occur when thin wood dried 
high temperatures. 

expected that the mathematical 
methods outlined this study may 
applied practical problems ve- 
neer drying rates, such the develop- 
ment drying rate control charts for 
commercial veneer drying operations. 


“On the Properties and Testing 
Publication No. 109, The State Insti- 


Water Tupelo Kiln Schedules 


The following are commercial kiln 
schedules for water tupelo inadvert- 
ently omitted from the comments 
Geo. Lucas (May Bros.) the 


tute for Technical Research, Helsinki, 
Finland, 1953, pages, Fig., 
Finnish with English summary. Re. 
viewed Crandall, Fulbright 
Research Engineer. Laboratory tests 
nine types flush doors 
types panel doors are and 
Flush door core 
clude pine edgings both and 
perpendicular, plywood strips, 
lating fiber-board, and 
per. Faces were birch 
ply and 4-ply well 
board. Panel doors were all 
pine. 

Strength properties were 
racking parallel and ssion 
perpendicular the plane door. 
Curves are presented showing 
deflection for the various door 


Cyclic moisture exposure 
also made using both- side one- 
sided exposure. Comparative 
ments are given for warping, 
and swelling doors. 
tent the doors varied from 
30%, temperature from 
104° and relative humidity 
Both series tests inc 
that the swelling doors was 
0.2% length and width. 

Phenol-formaldehyde 
nol-formaldehyde glues were 
and drying. The more and 
homogeneous core types the 
least. Results this series tests 
would seem justify the in- 
crease favor the flush type door. 


paper “Kiln Drying Water and 
Swamp Tupelo” McMillan, 
Dec. 1953 issue FPRS 


Moisture content 


Wafers 
Dry Wet Relative --— —— 
Time bulb bulb humidity Sample Core Shell All 
Days Percent Percent Percent Percent Percent 
34-inch 
Start 120 119 135 141 109 121 
¢-inch 
Start 125 124 147 150 140 145 
130 129 
150 140 


| 


*After drying, the charges were steamed 2-4 hours to relieve set. 


FEBRUARY, 


202 Fast Feed Ripper, MATTISON Automatic Shaping Lathe, and MATTISON 303 Stroke Sander. Attend the show and 


will have operation the Grand Rapids Machinery Show May MATTISON 276 Electric Moulder, 
See these machines operate! 


MATTISON IMPERIAL FURNITURE COMPANY 


MOULDER 


March 18, 1953 


Machine Works 


Rockford, Illinois 
SANDING OPERATION 
Early this installed one your 276 
might m2 to know how we are getting along with this 
QUALITY MOULDING WORK 


FOR high grade tables, and the moulder work must nearly 
perfect possible reduce our sanding and fitting 
operetions, With the addition this Mattison 276, 
IMPERIAL FURNITURE COMPANY the quality our moulded work has improved substantially 
while our costs have gone 


Our operators find this Mattison No. 276 very easy 


set up, due the accessibility all the 
Lon and controls. Vertical and cross adjustments of the cutter=- 

heads are made positively and quickly, and the hand locking 

wrenches which are attached the machine simplify setting 


the guides. Another feature that "steys put", 
FINDS MATTISON 276 which is no doubt due to the rigid construction, precision 
manufacture, and advenced engineering design. The outboard 
bearings eliminate vibration heavy cuts, and believe 


that any high speed moulder spindle should have 
are confident that this machine will continue 
perform efficiently for great many 
Stays put Yours very truly, 
IMPERIAL FURNITURE COMPANY 
made quickly and positively 
Outboard bearings elimi- 
nate vibration heavy cuts Imperial Furniture Company’s reputation 
for building high quality line tables 
good measure due precise fabrication meth- 
ods which insures consistently accurate re- 
sults and proper fitting all parts. Mr. 


Christy, Plant Manager Imperial, has been 


around the woodworking industry for good 
many years and knows what wants and has 


have the way production and accurate 


results. The above letter telling his experience 
with the Mattison 276 Moulder example 
what this machine doing for good many 
others. For complete information the Matti- 
son 276 High Speed Electric Moulder, ask 
send you our latest free circular. 


MATTISON 


WORKS 


FJELLI 
LLMAN WINTHER COMPANY 


Makers one the finest 


HOT PLATE PRESSES 


Salutes 


CHECK THE LIST 


BELOW FOR 
THE DEALER NEAREST YOU 


105 REPUBLIC AVE. 
JOLIET, ILLINOIS 


THE 


AMERICAN 
MACHINERY 
DEALER... 


the 

ready give American industr the 

production you the facts... ays 

his organizatio you desire, 

able for whether large smal himself and 
your convenience small readily avai 


very beginnin 
ealers throu specially trai: 
ghout the Unit rained 
States 


BROOKS MACHINERY COMPANY 


p. O. Box 256 
MARTINSVILLE, VIRGINIA 


p. O. Box 700 
ATLANTA, GEORGIA 


MPANY 


JOHN CHRISTENSEN 
279 Main Street 
CONCORD, MASSACHUSETTS 


GREEN MACHINERY COMPANY 
n Street 


North 
CHICAGO 6, ILLINOIS 
LEE HACKETT WOODWORKING 


MACHINERY 
1961 Milwaukee Av 


ALFRED KNESBY 


3780 Canfield Road 
PASADENA 8, CALIFORNIA 


GAN 


EVAN KROLL 


Route No- 
PERU, INDIANA 


Route No. 


ILING ADDRESS P.O. BOX 1205 


MONIC 
260 Leonard, 
GRAND 


Box 5729 
DALLAS TEXAS 


MACHINERY COMPANY 


MICHIGAN 


ARKS MACHINERY 


PRENTICE COMPANY 
2303 North Randolph 
PORTLAND, OREGON 


JOHN SCHULTE SONS 
328 East Second Street 
CINCINNATI 2, OHIO 


LOUIS 


WESTMAN 


Box 951 
ROCKFORD, 
WHITLOCK CORPORATION 


205 34th Street 
YORK NEW yorK 


CHIPPEWA FALLS, WISCONSIN 


ELEPHONE JOLIET 


Winther Company made must from the 
get acquainted with the one nearest you. 


